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SECTION 01312A

QUALITY CONTROL SYSTEM (QCS)
08/02

1.1   GENERAL

The Government will use the Resident Management System for Windows (RMS) to 
assist in its monitoring and administration of this contract.  The 
Contractor shall use the Government-furnished Construction Contractor 
Module of RMS, referred to as QCS, to record, maintain, and submit various 
information throughout the contract period.  The Contractor module, user 
manuals, updates, and training information can be downloaded from the RMS 
web site.This joint Government-Contractor use of RMS and QCS will 
facilitate electronic exchange of information and overall management of the 
contract.  QCS provides the means for the Contractor to input, track, and 
electronically share information with the Government in the following areas:

Administration
Finances
Quality Control
Submittal Monitoring
Scheduling
Import/Export of Data

1.1.1   Correspondence and Electronic Communications

For ease and speed of communications, both Government and Contractor will, 
to the maximum extent feasible, exchange correspondence and other documents 
in electronic format.  Correspondence, pay requests and other documents 
comprising the official contract record shall also be provided in paper 
format, with signatures and dates where necessary.  Paper documents will 
govern, in the event of discrepancy with the electronic version.

1.1.2   Other Factors

Particular attention is directed to Contract Clause, "Schedules for 
Construction Contracts", Contract Clause, "Payments", Section 01320A, 
PROJECT SCHEDULE, Section 01330, SUBMITTAL PROCEDURES, and Section 01451A, 
CONTRACTOR QUALITY CONTROL, which have a direct relationship to the 
reporting to be accomplished through QCS.  Also, there is no separate 
payment for establishing and maintaining the QCS database; all costs 
associated therewith shall be included in the contract pricing for the work.

1.2   QCS SOFTWARE

QCS is a Windows-based program that can be run on a stand-alone personal 
computer or on a network.  The Government will make available the QCS 
software to the Contractor after award of the construction contract.  Prior 
to the Pre-Construction Conference, the Contractor shall be responsible to 
download, install and use the latest version of the QCS software from the 
Government's RMS Internet Website.  Upon specific justification and request 
by the Contractor, the Government can provide QCS on 3-1/2 inch 
high-density diskettes or CD-ROM.  Any program updates of QCS will be made 
available to the Contractor via the Government RMS Website as they become 
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available.

1.3   SYSTEM REQUIREMENTS

The following listed hardware and software is the minimum system 
configuration that the Contractor shall have to run QCS:

Hardware

IBM-compatible PC with 500 MHz Pentium or higher processor

128+ MB RAM for workstation / 256+ MB RAM for server

1 GB hard drive disk space for sole use by the QCS system

3 1/2 inch high-density floppy drive

Compact disk (CD) Reader, 8x speed or higher

SVGA or higher resolution monitor (1024 x 768, 256 colors)

Mouse or other pointing devise

Windows compatible printer (Laser printer must have 4+ MB of RAM)

Connection to the Internet, minimum 56 BPS

Software

MS Windows 98, ME, NT, or 2000

Word Processing software compatible with MS Word 97 or newer

Latest version of : Netscape Navigator, Microsoft Internet 
Explorer, or other browser that supports HTML 4.0 or higher

Electronic mail (E-mail), MAPI compatible

Virus protection software that is regularly upgraded with all 
issued manufacturer's updates

1.4   RELATED INFORMATION

1.4.1   QCS User Guide

After contract award, the Contractor shall download instructions for the 
installation and use of QCS from the Government RMS Internet Website; the 
Contractor can obtain the current address from the Government.   In case of 
justifiable difficulties, the Government will provide the Contractor with a 
CD-ROM containing these instructions.

1.4.2   Contractor Quality Control(CQC) Training 

The use of QCS will be discussed with the Contractor's QC System Manager 
during the mandatory CQC Training class.

1.5   CONTRACT DATABASE
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Prior to the pre-construction conference, the Government shall provide the 
Contractor with basic contract award data to use for QCS.  The Government 
will provide data updates to the Contractor as needed, generally by files 
attached to E-mail.  These updates will generally consist of submittal 
reviews, correspondence status, QA comments, and other administrative and 
QA data.

1.6   DATABASE MAINTENANCE 

The Contractor shall establish, maintain, and update data for the contract 
in the QCS database throughout the duration of the contract.  The 
Contractor shall establish and maintain the QCS database at the 
Contractor's site office.  Data updates to the Government shall be 
submitted by E-mail with file attachments, e.g., daily reports, schedule 
updates, payment requests. If permitted by the Contracting Officer, a data 
diskette or CD-ROM may be used instead of E-mail (see Paragraph DATA 
SUBMISSION VIA COMPUTER DISKETTE OR CD-ROM).  The QCS database typically 
shall include current data on the following items:

1.6.1   Administration

1.6.1.1   Contractor Information

The database shall contain the Contractor's name, address, telephone 
numbers, management staff, and other required items.  Within 14 calendar 
days of receipt of QCS software from the Government, the Contractor shall 
deliver Contractor administrative data in electronic format via E-mail.

1.6.1.2   Subcontractor Information

The database shall contain the name, trade, address, phone numbers, and 
other required information for all subcontractors.  A subcontractor must be 
listed separately for each trade to be performed.  Each subcontractor/trade 
shall be assigned a unique Responsibility Code, provided in QCS.  Within 14 
calendar days of receipt of QCS software from the Government, the 
Contractor shall deliver subcontractor administrative data in electronic 
format via E-mail.

1.6.1.3   Correspondence

All Contractor correspondence to the Government shall be identified with a 
serial number.  Correspondence initiated by the Contractor's site office 
shall be prefixed with "S".  Letters initiated by the Contractor's home 
(main) office shall be prefixed with "H".  Letters shall be numbered 
starting from 0001.  (e.g., H-0001 or S-0001).  The Government's letters to 
the Contractor will be prefixed with "C".

1.6.1.4   Equipment 

The Contractor's QCS database shall contain a current list of equipment 
planned for use or being used on the jobsite, including the most recent and 
planned equipment inspection dates.

1.6.1.5   Management Reporting

QCS includes a number of reports that Contractor management can use to 
track the status of the project.  The value of these reports is reflective 
of the quality of the data input, and is maintained in the various sections 
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of QCS.  Among these reports are: Progress Payment Request worksheet, QA/QC 
comments, Submittal Register Status, Three-Phase Inspection checklists. 

1.6.2   Finances

1.6.2.1   Pay Activity Data

The QCS database shall include a list of pay activities that the Contractor 
shall develop in conjunction with the construction schedule.  The sum of 
all pay activities shall be equal to the total contract amount, including 
modifications.  Pay activities shall be grouped by Contract Line Item 
Number (CLIN), and the sum of the activities shall equal the amount of each 
CLIN. The total of all CLINs equals the Contract Amount.

1.6.2.2   Payment Requests

All progress payment requests shall be prepared using QCS.  The Contractor 
shall complete the payment request worksheet and include it with the 
payment request.  The work completed under the contract, measured as 
percent or as specific quantities, shall be updated at least monthly.  
After the update, the Contractor shall generate a payment request report 
using QCS.  The Contractor shall submit the payment requests with 
supporting data by E-mail with file attachment(s).  If permitted by the 
Contracting Officer, a data diskette may be used instead of E-mail. A 
signed paper copy of the approved payment request is also required, which 
shall govern in the event of discrepancy with the electronic version.

1.6.3   Quality Control (QC)

QCS provides a means to track implementation of the 3-phase QC Control 
System, prepare daily reports, identify and track deficiencies, document 
progress of work, and support other contractor QC requirements.  The 
Contractor shall maintain this data on a daily basis.  Entered data will 
automatically output to the QCS generated daily report.  The Contractor 
shall provide the Government a Contractor Quality Control (CQC) Plan within 
the time required in Section 01451A, CONTRACTOR QUALITY CONTROL.  Within 
seven calendar days of Government acceptance, the Contractor shall submit a 
data diskette or CD-ROM reflecting the information contained in the 
accepted CQC Plan:  schedule, pay activities, features of work, submittal 
register, QC requirements, and equipment list.

1.6.3.1   Daily Contractor Quality Control (CQC) Reports.

QCS includes the means to produce the Daily CQC Report.  The Contractor may 
use other formats to record basic QC data.  However, the Daily CQC Report 
generated by QCS shall be the Contractor's official report.  Data from any 
supplemental reports by the Contractor shall be summarized and consolidated 
onto the QCS-generated Daily CQC Report.  Daily CQC Reports shall be 
submitted as required by Section 01451A, CONTRACTOR QUALITY CONTROL.  
Reports shall be submitted electronically to the Government using E-mail or 
diskette within 24 hours after the date covered by the report.  Use of 
either mode of submittal shall be coordinated with the Government 
representative.  The Contractor shall also provide the Government a signed, 
printed copy of the daily CQC report.

1.6.3.2   Deficiency Tracking.

The Contractor shall use QCS to track deficiencies.  Deficiencies 
identified by the Contractor will be numerically tracked using QC punch 
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list items.  The Contractor shall maintain a current log of its QC punch 
list items in the QCS database.  The Government will log the deficiencies 
it has identified using its QA punch list items.  The Government's QA punch 
list items will be included in its export file to the Contractor.  The 
Contractor shall regularly update the correction status of both QC and QA 
punch list items.

1.6.3.3   Three-Phase Control Meetings

The Contractor shall maintain scheduled and actual dates and times of 
preparatory and initial control meetings in QCS.

1.6.3.4   Accident/Safety Tracking.

The Government will issue safety comments, directions, or guidance whenever 
safety deficiencies are observed.  The Government's safety comments will be 
included in its export file to the Contractor.  The Contractor shall 
regularly update the correction status of the safety comments.  In 
addition, the Contractor shall utilize QCS to advise the Government of any 
accidents occurring on the jobsite.  This brief supplemental entry is not 
to be considered as a substitute for completion of mandatory reports, e.g., 
ENG Form 3394 and OSHA Form 200 or OSHA Form 300. 

1.6.3.5   Features of Work

The Contractor shall include a complete list of the features of work in the 
QCS database.  A feature of work may be associated with multiple pay 
activities.  However, each pay activity (see subparagraph "Pay Activity 
Data" of paragraph "Finances") will only be linked to a single feature of 
work.

1.6.3.6   QC Requirements

The Contractor shall develop and maintain a complete list of QC testing, 
transferred and installed property, and user training requirements in QCS.  
The Contractor shall update all data on these QC requirements as work 
progresses, and shall promptly provide this information to the Government 
via QCS.

1.6.4   Submittal Management

The Government will provide the initial submittal register, ENG Form 4288, 
SUBMITTAL REGISTER, in electronic format.  Thereafter, the Contractor shall 
maintain a complete list of all submittals, including completion of all 
data columns.  Dates on which submittals are received and returned by the 
Government will be included in its export file to the Contractor.  The 
Contractor shall use QCS to track and transmit all submittals.  ENG Form 
4025, submittal transmittal form, and the submittal register update, ENG 
Form 4288, shall be produced using QCS.  RMS will be used to update, store 
and exchange submittal registers and transmittals, but will not be used for 
storage of actual submittals. 

1.6.5   Schedule

The Contractor shall develop a construction schedule consisting of pay 
activities, in accordance with Contract Clause "Schedules for Construction 
Contracts", or Section 01320A, PROJECT SCHEDULE, as applicable.  This 
schedule shall be input and maintained in the QCS database either manually 
or by using the Standard Data Exchange Format (SDEF) (see Section 01320A 
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PROJECT SCHEDULE).  The updated schedule data shall be included with each 
pay request submitted by the Contractor.

1.6.6   Import/Export of Data

QCS includes the ability to export Contractor data to the Government and to 
import submittal register and other Government-provided data, and schedule 
data using SDEF.

1.7   IMPLEMENTATION

Contractor use of QCS as described in the preceding paragraphs is 
mandatory.  The Contractor shall ensure that sufficient resources are 
available to maintain its QCS database, and to provide the Government with 
regular database updates.  QCS shall be an integral part of the 
Contractor's management of quality control.

1.8   DATA SUBMISSION VIA COMPUTER DISKETTE OR CD-ROM

The Government-preferred method for Contractor's submission of updates, 
payment requests, correspondence and other data is by E-mail with file 
attachment(s).  For locations where this is not feasible, the Contracting 
Officer may permit use of computer diskettes or CD-ROM for data transfer. 
Data on the disks or CDs shall be exported using the QCS built-in export 
function.  If used, diskettes and CD-ROMs will be submitted in accordance 
with the following: 

1.8.1   File Medium 

The Contractor shall submit required data on 3-1/2 inch double-sided 
high-density diskettes formatted to hold 1.44 MB of data, capable of 
running under Microsoft Windows 95 or newer.  Alternatively, CD-ROMs may be 
used.  They shall conform to industry standards used in the United States.  
All data shall be provided in English.

1.8.2   Disk or CD-ROM Labels

The Contractor shall affix a permanent exterior label to each diskette and 
CD-ROM submitted.  The label shall indicate in English, the QCS file name, 
full contract number, contract name, project location, data date, name and 
telephone number of person responsible for the data.

1.8.3   File Names

The Government will provide the file names to be used by the Contractor 
with the QCS software.

1.9   MONTHLY COORDINATION MEETING

The Contractor shall update the QCS database each workday.  At least 
monthly, the Contractor shall generate and submit an export file to the 
Government with schedule update and progress payment request.  As required 
in Contract Clause "Payments", at least one week prior to submittal, the 
Contractor shall meet with the Government representative to review the 
planned progress payment data submission for errors and omissions. 
The Contractor shall make all required corrections prior to Government 
acceptance of the export file and progress payment request.  Payment 
requests accompanied by incomplete or incorrect data submittals will be 
returned.  The Government will not process progress payments until an 
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acceptable QCS export file is received.

1.10   NOTIFICATION OF NONCOMPLIANCE

The Contracting Officer will notify the Contractor of any detected 
noncompliance with the requirements of this specification. The Contractor 
shall take immediate corrective action after receipt of such notice.  Such 
notice, when delivered to the Contractor at the work site, shall be deemed 
sufficient for the purpose of notification. 

        -- End of Section --
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SECTION 01320A

PROJECT SCHEDULE
05/02

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of the specification to the 
extent referenced.  The publications are referenced in the text by basic 
designation only.

U.S. ARMY CORPS OF ENGINEERS (USACE)

ER 1-1-11 (1995) Progress, Schedules, and Network 
Analysis Systems

1.2   QUALIFICATIONS

The Contractor shall designate an authorized representative who shall be 
responsible for the preparation of all required project schedule reports.

PART 2   PRODUCTS (Not Applicable)

PART 3   EXECUTION

3.1   GENERAL REQUIREMENTS

Pursuant to the Contract Clause, SCHEDULE FOR CONSTRUCTION CONTRACTS, a 
Project Schedule as described below shall be prepared.  The scheduling of  
shall be the responsibility of the Contractor.  Contractor management 
personnel shall actively participate in its development.   working on the 
project shall also contribute in developing and maintaining an accurate 
Project Schedule.  The approved Project Schedule shall be used to measure 
the progress of the work, to aid in evaluating time extensions, and to 
provide the basis of all progress payments.

3.2   BASIS FOR PAYMENT

The schedule shall be the basis for measuring Contractor progress.  Lack of 
an approved schedule or scheduling personnel will result in an inability of 
the Contracting Officer to evaluate Contractor's progress for the purposes 
of payment.  Failure of the Contractor to provide all information, as 
specified below, shall result in the disapproval of the entire Project 
Schedule submission and the inability of the Contracting Officer to 
evaluate Contractor progress for payment purposes.  In the case where 
Project Schedule revisions have been directed by the Contracting Officer 
and those revisions have not been included in the Project Schedule, the 
Contracting Officer may hold retainage up to the maximum allowed by 
contract, each payment period, until revisions to the Project Schedule have 
been made.

3.3   PROJECT SCHEDULE

The computer software system utilized by the Contractor to produce the 
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Project Schedule shall be capable of providing all requirements of this 
specification.  Failure of the Contractor to meet the requirements of this 
specification shall result in the disapproval of the schedule.  Manual 
methods used to produce any required information shall require approval by 
the Contracting Officer.

3.3.1   Use of the Critical Path Method

The Critical Path Method (CPM) of network calculation shall be used to 
generate the Project Schedule.  The Contractor shall provide the Project 
Schedule in the Precedence Diagram Method (PDM).

3.3.2   Level of Detail Required

The Project Schedule shall include an appropriate level of detail.  Failure 
to develop or update the Project Schedule or provide data to the 
Contracting Officer at the appropriate level of detail, as specified by the 
Contracting Officer, shall result in the disapproval of the schedule.  The 
Contracting Officer will use, but is not limited to, the following 
conditions to determine the appropriate level of detail to be used in the 
Project Schedule:  Include as a minimum, a line item for each specification 
section.

3.3.2.1   Activity Durations

Contractor submissions shall follow the direction of the Contracting 
Officer regarding reasonable activity durations.  Reasonable durations are 
those that allow the progress of activities to be accurately determined 
between payment periods (usually less than 2 percent of all non-procurement 
activities' Original Durations are greater than 20 days).

3.3.2.2   Procurement Activities

Tasks related to the procurement of long lead materials or equipment shall 
be included as separate activities in the project schedule.  Long lead 
materials and equipment are those materials that have a procurement cycle 
of over 90 days.  Examples of procurement process activities include, but 
are not limited to:  submittals, approvals, procurement, fabrication, and 
delivery.

3.3.2.3   Critical Activities

The following activities shall be listed as separate line activities on the 
Contractor's project schedule:

   a. Submission and approval of mechanical/electrical layout drawings.

   b. Submission and approval of O & M manuals.

   c. Submission and approval of as-built drawings.

   d. Submission and approval of 1354 data and installed equipment lists.

   e. Submission and approval of testing and air balance (TAB).

   f. Submission of TAB specialist design review report.

   g. Submission and approval of fire protection specialist.
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   h. Submission and approval of testing and balancing of HVAC plus 
commissioning plans and data.

   i. Air and water balance dates.

   j. HVAC commissioning dates.

   k. Controls testing plan.

   l. Controls testing.

   m. Performance Verification testing.

   n. Other systems testing, if required.

   o. Prefinal inspection.

   p. Correction of punchlist from prefinal inspection.

   q. Final inspection.

3.3.2.4   Government Activities

Government and other agency activities that could impact progress shall be 
shown.  These activities include, but are not limited to:   inspections, 
utility tie-in, Government Furnished Equipment (GFE) and Notice to Proceed 
(NTP) for phasing requirements.

 3.3.2.5   Responsibility

All activities shall be identified in the project schedule by the party 
responsible to perform the work.  Responsibility includes, but is not 
limited to, the subcontracting firm, contractor work force, or government 
agency performing a given task.  Activities shall not belong to more than 
one responsible party.  The responsible party for each activity shall be 
identified by the Responsibility Code.

3.3.2.6   Work Areas

All activities shall be identified in the project schedule by the work area 
in which the activity occurs.  Activities shall not be allowed to cover 
more than one work area.  The work area of each activity shall be 
identified by the Work Area Code.

3.3.2.7   Modification or Claim Number

Any activity that is added or changed by contract modification or used to 
justify claimed time shall be identified by a mod or claim code that 
changed the activity.  Activities shall not belong to more than one 
modification or claim item.  The modification or claim number of each 
activity shall be identified by the Mod or Claim Number.  Whenever 
possible, changes shall be added to the schedule by adding new activities.  
Existing activities shall not normally be changed to reflect modifications.

3.3.2.8   Bid Item

All activities shall be identified in the project schedule by the Bid Item 
to which the activity belongs.  An activity shall not contain work in more 
than one bid item.  The bid item for each appropriate activity shall be 
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identified by the Bid Item Code.

3.3.2.9   Phase of Work

All activities shall be identified in the project schedule by the phases of 
work in which the activity occurs.  Activities shall not contain work in 
more than one phase of work.  The project phase of each activity shall be 
by the unique Phase of Work Code.

3.3.2.10   Category of Work

All Activities shall be identified in the project schedule according to the 
category of work which best describes the activity.  Category of work 
refers, but is not limited, to the procurement chain of activities 
including such items as approvals, procurement, fabrication, delivery, 
installation, start-up, and testing.  The category of work for each 
activity shall be identified by the Category of Work Code.

3.3.2.11   Feature of Work

All activities shall be identified in the project schedule according to the 
feature of work to which the activity belongs.  Feature of work refers, but 
is not limited to, a work breakdown structure for the project.  The feature 
of work for each activity shall be identified by the Feature of Work Code.

3.3.3   Scheduled Project Completion

The schedule interval shall extend from NTP to the contract completion date.

3.3.3.1   Project Start Date

The schedule shall start no earlier than the date on which the NTP was 
acknowledged.  The Contractor shall include as the first activity in the 
project schedule an activity called "Start Project".  The "Start Project" 
activity shall have an "ES" constraint date equal to the date that the NTP 
was acknowledged, and a zero day duration.

3.3.3.2   Constraint of Last Activity

Completion of the last activity in the schedule shall be constrained by the 
contract completion date.  Calculation on project updates shall be such 
that if the early finish of the last activity falls after the contract 
completion date, then the float calculation shall reflect a negative float 
on the critical path.  The Contractor shall include as the last activity in 
the project schedule an activity called "End Project".  The "End Project" 
activity shall have an "LF" constraint date equal to the completion date 
for the project, and a zero day duration.

3.3.3.3   Early Project Completion

In the event the project schedule shows completion of the project prior to 
the contract completion date, the Contractor shall identify those 
activities that have been accelerated and/or those activities that are 
scheduled in parallel to support the Contractor's "early" completion.  
Contractor shall specifically address each of the activities noted in the 
narrative report at every project schedule update period to assist the 
Contracting Officer in evaluating the Contractor's ability to actually 
complete prior to the contract period.
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3.3.4   Interim Completion Dates

Contractually specified interim completion dates shall also be constrained 
to show negative float if the early finish date of the last activity in 
that phase falls after the interim completion date.

3.3.4.1   Start Phase

The Contractor shall include as the first activity for a project phase an 
activity called "Start Phase X" where "X" refers to the phase of work.  The 
"Start Phase X" activity shall have an "ES" constraint date equal to the 
date on which the NTP was acknowledged, and a zero day duration.

3.3.4.2   End Phase

The Contractor shall include as the last activity in a project phase an 
activity called "End Phase X" where "X" refers to the phase of work.  The 
"End Phase X" activity shall have an "LF" constraint date equal to the 
completion date for the project, and a zero day duration.

3.3.4.3   Phase X

The Contractor shall include a hammock type activity for each project phase 
called "Phase X" where "X" refers to the phase of work.  The "Phase X" 
activity shall be logically tied to the earliest and latest activities in 
the phase.

3.3.5   Default Progress Data Disallowed

Actual Start and Finish dates shall not be automatically updated by default 
mechanisms that may be included in CPM scheduling software systems.  Actual 
Start and Finish dates on the CPM schedule shall match those dates provided 
from Contractor Quality Control Reports.  Failure of the Contractor to 
document the Actual Start and Finish dates on the Daily Quality Control 
report for every in-progress or completed activity, and failure to ensure 
that the data contained on the Daily Quality Control reports is the sole 
basis for schedule updating shall result in the disapproval of the 
Contractor's schedule and the inability of the Contracting Officer to 
evaluate Contractor progress for payment purposes.  Updating of the percent 
complete and the remaining duration of any activity shall be independent 
functions.  Program features which calculate one of these parameters from 
the other shall be disabled.

3.3.6   Out-of-Sequence Progress

Activities that have posted progress without all preceding logic being 
satisfied (Out-of-Sequence Progress) will be allowed only on a case-by-case 
approval of the Contracting Officer.  The Contractor shall propose logic 
corrections to eliminate all out of sequence progress or justify not 
changing the sequencing for approval prior to submitting an updated project 
schedule.

3.3.7   Negative Lags

Lag durations contained in the project schedule shall not have a negative 
value.

3.4   PROJECT SCHEDULE SUBMISSIONS
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The Contractor shall provide the submissions as described below.  The data 
disk, reports, and network diagrams required for each submission are 
contained in paragraph SUBMISSION REQUIREMENTS.

3.4.1   Preliminary Project Schedule Submission

The Preliminary Project Schedule, defining the Contractor's planned 
operations for the first 60 calendar days shall be submitted for approval 
within 20 calendar days after the NTP is acknowledged.  The approved 
preliminary schedule shall be used for payment purposes not to exceed 60 
calendar days after NTP.

3.4.2   Initial Project Schedule Submission

The Initial Project Schedule shall be submitted for approval within 30 
calendar days after NTP.  The schedule shall provide a reasonable sequence 
of activities which represent work through the entire project and shall be 
at a reasonable level of detail.

3.4.3   Periodic Schedule Updates

Based on the result of progress meetings, specified in "Periodic Progress 
Meetings," the Contractor shall submit periodic schedule updates.  These 
submissions shall enable the Contracting Officer to assess Contractor's 
progress.  If the Contractor fails or refuses to furnish the information 
and project schedule data, which in the judgement of the Contracting 
Officer or authorized representative is necessary for verifying the 
Contractor's progress, the Contractor shall be deemed not to have provided 
an estimate upon which progress payment may be made.

3.4.4   Standard Activity Coding Dictionary

The Contractor shall use the activity coding structure defined in the 
Standard Data Exchange Format (SDEF) in ER 1-1-11, Appendix A.  This exact 
structure is mandatory, even if some fields are not used.

3.5   SUBMISSION REQUIREMENTS

The following items shall be submitted by the Contractor for the 
preliminary submission, initial submission, and every periodic project 
schedule update throughout the life of the project:

3.5.1   Data Disks

Two data disks containing the project schedule shall be provided.  Data on 
the disks shall adhere to the SDEF format specified in ER 1-1-11, Appendix 
A.

3.5.1.1   File Medium

Required data shall be submitted on 3.5 disks, formatted to hold 1.44 MB of 
data, under the MS-DOS Version 5. or 6.x, unless otherwise approved by the 
Contracting Officer.

3.5.1.2   Disk Label

A permanent exterior label shall be affixed to each disk submitted.  The 
label shall indicate the type of schedule (Preliminary, Initial, Update, or 
Change), full contract number, project name, project location, data date, 
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name and telephone number or person responsible for the schedule, and the 
MS-DOS version used to format the disk.

3.5.1.3   File Name

Each file submitted shall have a name related to either the schedule data 
date, project name, or contract number.  The Contractor shall develop a 
naming convention that will ensure that the names of the files submitted 
are unique.  The Contractor shall submit the file naming convention to the 
Contracting Officer for approval.

3.5.2   Narrative Report

A Narrative Report shall be provided with the preliminary, initial, and 
each update of the project schedule.  This report shall be provided as the 
basis of the Contractor's progress payment request.  The Narrative Report 
shall include:  a description of activities along the 2 most critical 
paths, a description of current and anticipated problem areas or delaying 
factors and their impact, and an explanation of corrective actions taken or 
required to be taken.  The narrative report is expected to relay to the 
Government, the Contractor's thorough analysis of the schedule output and 
its plans to compensate for any problems, either current or potential, 
which are revealed through that analysis.

3.5.3   Approved Changes Verification

Only project schedule changes that have been previously approved by the 
Contracting Officer shall be included in the schedule submission.  The 
Narrative Report shall specifically reference, on an activity by activity 
basis, all changes made since the previous period and relate each change to 
documented, approved schedule changes.

3.5.4   Schedule Reports

The format for each activity for the schedule reports listed below shall 
contain:  Activity Numbers, Activity Description, Original Duration, 
Remaining Duration, Early Start Date, Early Finish Date, Late Start Date, 
Late Finish Date, Total Float.  Actual Start and Actual Finish Dates shall 
be printed for those activities in progress or completed.

3.5.4.1   Activity Report

A list of all activities sorted according to activity number.

3.5.4.2   Logic Report

A list of Preceding and Succeeding activities for every activity in 
ascending order by activity number.  Preceeding and succeeding activities 
shall include all information listed above in paragraph Schedule Reports.  
A blank line shall be left between each activity grouping.

3.5.4.3   Total Float Report

A list of all incomplete activities sorted in ascending order of total 
float.  Activities which have the same amount of total float shall be 
listed in ascending order of Early Start Dates.  Completed activities shall 
not be shown on this report.

3.5.4.4   Earnings Report
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A compilation of the Contractor's Total Earnings on the project from the 
NTP until the most recent Monthly Progress Meeting.  This report shall 
reflect the Earnings of specific activities based on the agreements made in 
the field and approved between the Contractor and Contracting Officer at 
the most recent Monthly Progress Meeting.  Provided that the Contractor has 
provided a complete schedule update, this report shall serve as the basis 
of determining Contractor Payment.  Activities shall be grouped by bid item 
and sorted by activity numbers.  This report shall:  sum all activities in 
a bid item and provide a bid item percent; and complete and sum all bid 
items to provide a total project percent complete.  The printed report 
shall contain, for each activity:  the Activity Number, Activity 
Description, Original Budgeted Amount, Total Quantity, Quantity to Date, 
Percent Complete (based on cost), and Earnings to Date.

3.5.5   Network Diagram

The network diagram shall be required on the initial schedule submission 
and on monthly schedule update submissions.  The network diagram shall 
depict and display the order and interdependence of activities and the 
sequence in which the work is to be accomplished.  The Contracting Officer 
will use, but is not limited to, the following conditions to review 
compliance with this paragraph:  Diagram shall include all bid items.

3.5.5.1   Continuous Flow

Diagrams shall show a continuous flow from left to right with no arrows 
from right to left.  The activity number, description, duration, and 
estimated earned value shall be shown on the diagram.

3.5.5.2   Project Milestone Dates

Dates shall be shown on the diagram for start of project, any contract 
required interim completion dates, and contract completion dates.

3.5.5.3   Critical Path

The critical path shall be clearly shown.

3.5.5.4   Banding

Activities shall be grouped to assist in the understanding of the activity 
sequence.  Typically, this flow will group activities by category of work, 
work area and/or responsibility.

3.5.5.5   S-Curves

Earnings curves showing projected early and late earnings and earnings to 
date.

3.6   PERIODIC PROGRESS MEETINGS

Progress meetings to discuss payment shall include a monthly onsite meeting 
or other regular intervals mutually agreed to at the preconstruction 
conference.  During this meeting the Contractor shall describe, on an 
activity by activity basis, all proposed revisions and adjustments to the 
project schedule required to reflect the current status of the project.  
The Contracting Officer will approve activity progress, proposed revisions, 
and adjustments as appropriate.
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3.6.1   Meeting Attendance

The Contractor's Project Manager and Scheduler shall attend the regular 
progress meeting.

3.6.2   Update Submission Following Progress Meeting

A complete update of the project schedule containing all approved progress, 
revisions, and adjustments, based on the regular progress meeting, shall be 
submitted not later than 4 working days after the monthly progress meeting.

3.6.3   Progress Meeting Contents

Update information, including Actual Start Dates, Actual Finish Dates, 
Remaining Durations, and Cost-to-Date shall be subject to the approval of 
the Contracting Officer.  As a minimum, the Contractor shall address the 
following items on an activity by activity basis during each progress 
meeting.

3.6.3.1   Start and Finish Dates

The Actual Start and Actual Finish dates for each activity currently 
in-progress or completed .

3.6.3.2   Time Completion

The estimated Remaining Duration for each activity in-progress.  Time-based 
progress calculations shall be based on Remaining Duration for each 
activity.

3.6.3.3   Cost Completion

The earnings for each activity started.  Payment will be based on earnings 
for each in-progress or completed activity.  Payment for individual 
activities will not be made for work that contains quality defects.  A 
portion of the overall project amount may be retained based on delays of 
activities.

3.6.3.4   Logic Changes

All logic changes pertaining to NTP on change orders, change orders to be 
incorporated into the schedule, contractor proposed changes in work 
sequence, corrections to schedule logic for out-of-sequence progress, lag 
durations, and other changes that have been made pursuant to contract 
provisions shall be specifically identified and discussed.

3.6.3.5   Other Changes

Other changes required due to delays in completion of any activity or group 
of activities include:  1) delays beyond the Contractor's control, such as 
strikes and unusual weather.  2) delays encountered due to submittals, 
Government Activities, deliveries or work stoppages which make re-planning 
the work necessary.  3) Changes required to correct a schedule which does 
not represent the actual or planned prosecution and progress of the work.

3.7   REQUESTS FOR TIME EXTENSIONS

In the event the Contractor requests an extension of the contract 
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completion date, or any interim milestone date, the Contractor shall 
furnish the following for a determination as to whether or not the 
Contractor is entitled to an extension of time under the provisions of the 
contract:  justification, project schedule data, and supporting evidence as 
the Contracting Officer may deem necessary.  Submission of proof of delay, 
based on revised activity logic, duration, and costs (updated to the 
specific date that the delay occurred) is obligatory to any approvals.

3.7.1   Justification of Delay

The project schedule shall clearly display that the Contractor has used, in 
full, all the float time available for the work involved with this request. 
 The Contracting Officer's determination as to the number of allowable days 
of contract extension shall be based upon the project schedule updates in 
effect for the time period in question, and other factual information.  
Actual delays that are found to be caused by the Contractor's own actions, 
which result in the extension of the schedule, will not be a cause for a 
time extension to the contract completion date.

3.7.2   Submission Requirements

The Contractor shall submit a justification for each request for a change 
in the contract completion date of under 2 weeks based upon the most recent 
schedule update at the time of the NTP or constructive direction issued for 
the change.  Such a request shall be in accordance with the requirements of 
other appropriate Contract Clauses and shall include, as a minimum:

     a.  A list of affected activities, with their associated project 
schedule activity number.

     b.  A brief explanation of the causes of the change.

     c.  An analysis of the overall impact of the changes proposed.

     d.  A sub-network of the affected area.

Activities impacted in each justification for change shall be identified by 
a unique activity code contained in the required data file.

3.7.3   Additional Submission Requirements

For any requested time extension of over 2 weeks, the Contracting Officer 
may request an interim update with revised activities for a specific change 
request.  The Contractor shall provide this disk within 4 days of the 
Contracting Officer's request.

3.8   DIRECTED CHANGES

If the NTP is issued for changes prior to settlement of price and/or time, 
the Contractor shall submit proposed schedule revisions to the Contracting 
Officer within 2 weeks of the NTP being issued.  The proposed revisions to 
the schedule will be approved by the Contracting Officer prior to inclusion 
of those changes within the project schedule.  If the Contractor fails to 
submit the proposed revisions, the Contracting Officer may furnish the 
Contractor with suggested revisions to the project schedule.  The 
Contractor shall include these revisions in the project schedule until 
revisions are submitted, and final changes and impacts have been 
negotiated.  If the Contractor has any objections to the revisions 
furnished by the Contracting Officer, the Contractor shall advise the 
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Contracting Officer within 2 weeks of receipt of the revisions.  Regardless 
of the objections, the Contractor shall continue to update the schedule 
with the Contracting Officer's revisions until a mutual agreement in the 
revisions is reached.  If the Contractor fails to submit alternative 
revisions within 2 weeks of receipt of the Contracting Officer's proposed 
revisions, the Contractor will be deemed to have concurred with the 
Contracting Officer's proposed revisions.  The proposed revisions will then 
be the basis for an equitable adjustment for performance of the work.

3.9   OWNERSHIP OF FLOAT

Float available in the schedule, at any time, shall not be considered for 
the exclusive use of either the Government or the Contractor.

    -- End of Section --
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SECTION 01330

SUBMITTAL PROCEDURES
09/00

PART 1   GENERAL
1.1   SUBMITTAL IDENTIFICATION

Submittals required are identified by SD numbers and titles as follows:

SD-01 Preconstruction Submittals

SD-02 Shop Drawings

SD-03 Product Data

SD-04 Samples

SD-05 Design Data

SD-06 Test Reports

SD-07 Certificates

SD-08 Manufacturer's Instructions

SD-09 Manufacturer's Field Reports

SD-10 Operation and Maintenance Data

SD-11 Closeout Submittals

1.2   SUBMITTAL CLASSIFICATION

Submittals are classified as follows:

1.2.1   Government Approved

Government approval is required for extensions of design, critical 
materials, deviations, equipment whose compatibility with the entire system 
must be checked, and other items as designated by the Contracting Officer.  
Within the terms of the Contract Clause entitled "Specifications and 
Drawings for Construction," they are considered to be "shop drawings."

1.2.2   Information Only

All submittals not requiring Government approval will be for information 
only.  They are not considered to be "shop drawings" within the terms of 
the Contract Clause referred to above.

1.3   APPROVED SUBMITTALS

The Contracting Officer's approval of submittals shall not be construed as 
a complete check, but will indicate only that the general method of 
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construction, materials, detailing and other information are satisfactory.  
Approval will not relieve the Contractor of the responsibility for any 
error which may exist, as the Contractor under the Contractor Quality 
Control (CQC) requirements of this contract is responsible for dimensions, 
the design of adequate connections and details, and the satisfactory 
construction of all work.  After submittals have been approved by the 
Contracting Officer, no resubmittal for the purpose of substituting 
materials or equipment will be considered unless accompanied by an 
explanation of why a substitution is necessary.

1.4   DISAPPROVED SUBMITTALS

The Contractor shall make all corrections required by the Contracting 
Officer and promptly furnish a corrected submittal in the form and number 
of copies specified for the initial submittal.  If the Contractor considers 
any correction indicated on the submittals to constitute a change to the 
contract, a notice in accordance with the Contract Clause "Changes" shall 
be given promptly to the Contracting Officer.

1.5   WITHHOLDING OF PAYMENT

Payment for materials incorporated in the work will not be made if required 
approvals have not been obtained.

PART 2   PRODUCTS (Not used)

PART 3   EXECUTION

3.1   GENERAL

The Contractor shall make submittals as required by the specifications.  
The Contracting Officer may request submittals in addition to those 
specified when deemed necessary to adequately describe the work covered in 
the respective sections.  Units of weights and measures used on all 
submittals shall be the same as those used in the contract drawings.  Each 
submittal shall be complete and in sufficient detail to allow ready 
determination of compliance with contract requirements.  Prior to 
submittal, all items shall be checked and approved by the Contractor's 
Quality Control (CQC) System Manager and each item shall be stamped, 
signed, and dated by the CQC System Manager indicating action taken. 
Proposed deviations from the contract requirements shall be clearly 
identified.  Submittals shall include items such as:  Contractor's, 
manufacturer's, or fabricator's drawings; descriptive literature including 
(but not limited to) catalog cuts, diagrams, operating charts or curves; 
test reports; test cylinders; samples; O&M manuals (including parts list); 
certifications; warranties; and other such required submittals.  Submittals 
requiring Government approval shall be scheduled and made prior to the 
acquisition of the material or equipment covered thereby.  Samples 
remaining upon completion of the work shall be picked up and disposed of in 
accordance with manufacturer's Material Safety Data Sheets (MSDS) and in 
compliance with existing laws and regulations.

3.2   SUBMITTAL REGISTER

At the end of this section is a submittal register showing items of 
equipment and materials for which submittals are required by the 
specifications; this list may not be all inclusive and additional 
submittals may be required.  The Contractor shall maintain a submittal 
register for the project in accordance with Section 01312A QUALITY CONTROL 
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SYSTEM (QCS).

3.3   SCHEDULING

Submittals covering component items forming a system or items that are 
interrelated shall be scheduled to be coordinated and submitted 
concurrently.  Certifications to be submitted with the pertinent drawings 
shall be so scheduled.  Adequate time (a minimum of 30 calendar days 
exclusive of mailing time) shall be allowed and shown on the register for 
review and approval.  No delay damages or time extensions will be allowed 
for time lost in late submittals.  An additional 10 calendar days shall be 
allowed and shown on the register for review and approval of submittals for 
food service equipment and refrigeration and HVAC control systems.

3.4   TRANSMITTAL FORM (ENG FORM 4025)

The sample transmittal form (ENG Form 4025) included in Attachment 1 to 
Section 00800 shall be used for submitting both Government approved and 
information only submittals in accordance with the instructions on the 
reverse side of the form.  These forms will be furnished to the Contractor. 
 This form shall be properly completed by filling out all the heading blank 
spaces and identifying each item submitted.  Special care shall be 
exercised to ensure proper listing of the specification paragraph and/or 
sheet number of the contract drawings pertinent to the data submitted for 
each item.

3.5   SUBMITTAL PROCEDURE

Submittals shall be made as follows:

3.5.1   Procedures

The Contractor shall be responsible for the scheduling and control of all 
submittals.  The Contractor is responsible for confirming that the 
submittal register includes all submittals required by the contract 
documents.

In addition to those items listed on ENG Form 4288, the Contractor will 
furnish submittals for any deviation from the plans or specifications.  The 
scheduled need dates must be recorded on the document for each item for 
control purposes and critical items must be tied to the Contractor's 
approved schedule where applicable.

The Contractor will submit to the Contracting Officer for approval a 
minimum of five copies of all G/RE (Resident/Area Office Review), G/ED 
(Engineering Division Review) or G/AE (Architect-Engineer Review) level 
submittals.  Three copies of all FIO level submittals will be provided.  
The number of copies of submittals specified in this portion of the 
contract shall be complied with in lieu of four copies as specified by FAR 
52.236-21.

For those contracts requiring Network Analysis System (NAS), the Contractor 
will schedule on the NAS critical items of equipment submittals and 
procurement activities which will, or have the potential to, significantly 
impact project completion.  The inclusion or exclusion of critical items 
shall be subject to the approval of the Contracting Officer.

Where ENG Form 4025 must be submitted prior to approval of the Construction 
Progress Schedule, the Contractor shall submit an initial annotated ENG 
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Form 4288 upon which dates for submittal, approval and delivery of 
procurement items shall be included for the first 60 days of the work.  
Upon approval of the Construction Progress Schedule, or no later than 60 
days after Notice to Proceed, the Contractor shall submit final annotated 
copies of ENG Form 4288.  Dates shall be coordinated with the approved 
Construction Progress Schedule to logically interface with the sequence of 
construction.  Critical item numbers will be shown on the listing if NAS is 
required.

Furnishing the schedule shall not be interpreted as relieving the 
Contractor of his obligation to comply with all the specification 
requirements for the items on the schedule.  Contractor's Quality Control 
representative shall review the listing at least every 30 days and take 
appropriate action to maintain an effective system.  The Contractor shall 
furnish a list each 30 days of all submittals on which either Government's 
or Contractor's action is past due.  He shall also furnish revised due 
dates in those cases when the original submittal schedule is no longer 
realistic.  This monthly list of delayed items shall also be annotated by 
the Contractor to show what corrective action he is taking with regard to 
slippages in submittal schedule which are attributable to actions by him, 
his subcontractors, or suppliers.

The Contractor shall provide a complete updated submittal register 
indicating the current status of all submittals when requested by the 
Contracting Officer in order to assure himself the schedule is being 
maintained.

The Contractor shall certify that each submittal is correct and in strict 
conformance with the contract drawings and specifications.  All submittals 
not subject to the approval of the Contracting Officer will be submitted 
for information purposes only.

No Corps of Engineers action will be required prior to incorporating these 
items into the work, but the submittal shall be furnished to the 
Area/Resident Engineer not less than 2 weeks prior to procurement of 
Contractor certified material, equipment, etc.

These Contractor approved submittals will be used to verify that material 
received and used in the job is the same as that described and approved and 
will be used as record copies.  All samples of materials submitted as 
required by these specifications shall be properly identified and labeled 
for ready identification, and upon being certified by the Contractor and 
reviewed by the Contracting Officer, shall be stored at the site of the 
work for job site use until all work has been completed and accepted by the 
Contracting Officer.  Delegation of this approval authority to Contractor 
Quality Control does not relieve the Contractor from the obligation to 
conform to any contract requirement and will not prevent the Contracting 
Officer from requiring removal and replacement of construction not in 
contract conformance; nor does it relieve the Contractor from the 
requirement to furnish "samples" for testing by the Government Laboratory 
or check testing by the Government in those instances where the technical 
specifications so prescribe.

Contractor certified drawings will be subject to quality assurance review 
by the Government at any time during the duration of the contract.  No 
adjustment for time or money will be allowed for corrections required as a 
result of noncompliance with plans and specifications.

Submittals Requiring Government Approval (G/ED Level, G/RE Level or G/AE 
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level).  Where the review authority is designated to the Government, the 
Contractor is required to sign the certification on ENG Form 4025 in the 
box beside the remarks block in Section I.  The Government will code the 
items in block h and sign the approval action block in Section II as the 
approving authority.

Operating and Maintenance Instructions.  Six complete sets of instructions 
containing the manufacturer's operating and maintenance instructions for 
each piece of equipment shall be furnished.  Each set shall be permanently 
bound and shall have a hard cover.  One complete set shall be furnished at 
the time test procedures are submitted.  Remaining sets shall be furnished 
before the contract is completed.  The following identification shall be 
inscribed on the covers:  The words "OPERATING AND MAINTENANCE 
INSTRUCTIONS," name and location of the facility, name of the Contractor, 
and contract number.  Fly sheets shall be placed before instructions 
covering each subject.  Instruction sheets shall be approximately 8-1/2 by 
11 inches, with large sheets of drawings folded in.  Instructions shall 
include but are not limited to:

  (1)  System layout showing piping, valves and controls;

  (2)  Approved wiring and control diagrams;

  (3)  A control sequence describing startup, operation and shutdown;

  (4)  Operating and maintenance instructions for each piece of equipment, 
including lubrication instructions and troubleshooting guide; and

  (5)  Manufacturer's bulletins, cuts and descriptive data; parts lists and 
recommended parts.

3.5.2   Deviations

For submittals which include proposed deviations requested by the 
Contractor, the column "variation" of ENG Form 4025 shall be checked.  The 
Contractor shall set forth in writing the reason for any deviations and 
annotate such deviations on the submittal.  The Government reserves the 
right to rescind inadvertent approval of submittals containing unnoted 
deviations.

3.6   CONTROL OF SUBMITTALS

The Contractor shall carefully control his procurement operations to ensure 
that each individual submittal is made on or before the Contractor 
scheduled submittal date shown on the approved "Submittal Register."

3.7   GOVERNMENT APPROVED SUBMITTALS

Upon completion of review of submittals requiring Government approval, the 
submittals will be identified as having received approval by being so 
stamped and dated.  Four copies of the submittal will be retained by the 
Contracting Officer and one copy of the submittal will be returned to the 
Contractor.

3.8   INFORMATION ONLY SUBMITTALS

Normally submittals for information only will not be returned.  Approval of 
the Contracting Officer is not required on information only submittals.   
The Government reserves the right to require the Contractor to resubmit any 
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item found not to comply with the contract.  This does not relieve the 
Contractor from the obligation to furnish material conforming to the plans 
and specifications; will not prevent the Contracting Officer from requiring 
removal and replacement of nonconforming material incorporated in the work; 
and does not relieve the Contractor of the requirement to furnish samples 
for testing by the Government laboratory or for check testing by the 
Government in those instances where the technical specifications so 
prescribe.

3.9   STAMPS

Stamps used by the Contractor on the submittal data to certify that the 
submittal meets contract requirements shall be similar to the following:
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   ________________________________________________________________________
  |                               CONTRACTOR                               |
  |                                                                        |
  |                               (Firm Name)                              |
  |                                                                        |
  |                                                                        |
  |                                                                        |
  | _____ Approved                                                         |
  |                                                                        |
  |                                                                        |
  | _____ Approved with corrections as noted on submittal data and/or      |
  | attached sheets(s).                                                    |
  |                                                                        |
  |                                                                        |
  |                                                                        |
  | SIGNATURE:  __________________________________________________________ |
  |                                                                        |
  | TITLE:  ______________________________________________________________ |
  |                                                                        |
  | DATE:  _______________________________________________________________ |
  |                                                                        |
  |________________________________________________________________________|

        -- End of Section --
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G  EDFinish Carpentry
SD-03 Product Data

G  EDWood Items, Soffits Trim, and
Fiberglass Fabrications

06410a SD-02 Shop Drawings
1.8 GShop Drawings

ED
3.1 GInstallation

SD-03 Product Data
2.1Wood Materials
2.10Wood Finishes
2.12.8.3Finish Schedule
2.7Cabinet Hardware

SD-04 Samples
2.3 GPlastic Laminates
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06410a SD-07 Certificates
1.4Quality Assurance
2.10Laminate Clad Casework
3.1Laminate Clad Casework

06650N SD-02 Shop Drawings
2.2 GFabrications

SD-03 Product Data
2.1 GSolid polymer fabrications
2.1.3 GPanel Adhesive
2.1.2 GJoint Adhesive
2.1.4 GSealant
2.1.5 GHeat reflective tape

SD-04 Samples
2.1 GSolid polymer fabrications

SD-06 Test Reports
2.1.1 GTensile strength
2.1.1 GHardness
2.1.1 GFlammability
2.1.1 GThermal expansion
2.1.1 GBoiling water resistance
2.1.1 GHigh temperature resistance
2.1.1 GLiquid absorption
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2.1.1 GImpact resistance
2.1.1 GSanitation
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06650N SD-10 Operation and Maintenance
Data

2.1 GSolid polymer fabrications
07220a SD-03 Product Data

3.7 GApplication of Insulation
SD-07 Certificates

2.2 GInsulation
GGlass Roofing Felt

2.6 GOrganic Roofing Felt
07240 SD-02 Shop Drawings

3.3 GShop drawings
SD-03 Product Data

2.6Thermal insulation
Adhesive

2.5Mechanical Fasteners
2.13Accessories
2.7Base coat
2.8Portland cement
2.9Reinforcing fabric
2.11Finish coat
2.14Joint Sealant
2.12Primer
2.15Bond breaker
2.16Backer Rod
1.4.4Insulation Board
1.7Warranty
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07240 SD-04 Samples
1.2.3.7 GSample Boards

SD-06 Test Reports
1.2.3.1Abrasion resistance
1.2.3.2Accelerated weathering
1.2.2.3Impact resistance
1.2.3.3Mildew resistance
1.2.3.4Salt spray resistance

Water vapor transmission
1.2.3.6Absorption-freeze-thaw

Flame spread
1.2.1.1Water penetration
1.2.3.5Water resistance
1.2.2.1Surface Burning Characteristics
1.2.2.2Radiant heat
3.1Substrate

SD-07 Certificates
1.4.1Qualifications of EIFS

Manufacturer
1.4.2Qualification of EIFS Installer
1.4.3Qualification of Sealant Applicator

Qualifications of Third Party
Inspector

3.5.2 GInspection Check List
SD-08 Manufacturer’s Instructions

3.3Installation
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07240 SD-10 Operation and Maintenance
Data

1.7EIFS
07311a SD-03 Product Data

3.2 GApplication of Roofing Materials
SD-04 Samples

2.1.6 GShingles
07530a SD-02 Shop Drawings

1.3.2 GRoofing System
SD-03 Product Data

3.3Installation
3.5Protection of Finished Roofing
3.6Inspection

SD-07 Certificates
1.3.4Materials

07600N SD-02 Shop Drawings
3.1.25 GCovering on flat, sloped, or curved

surfaces
3.1.18 GDownspouts

GSplash pans
3.1.11 GBase flashing

GCounterflashing
3.1.27 GFlashing at roof penetrations
3.1.20 GScuppers
3.1.28 GCopings

GDrip edge
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07600N 3.1.21 GConductor heads
3.1.24 GEave flashing

GPre-fabricated vaulted dormer
GPyramid roof cap and attachment

SD-11 Closeout Submittals
3.5Quality Control Plan

07920N SD-03 Product Data
2.1Sealants
2.2Primers
2.3Bond breakers
2.4Backstops

08110 SD-02 Shop Drawings
2.1 G GDoors
2.1 G GDoors
2.7 G GFrames
2.7 G GFrames
2.5Accessories

SD-03 Product Data
2.1 GDoors
2.7 GFrames
2.5Accessories

SD-04 Samples
GFactory-applied enamel finish

08581 SD-02 Shop Drawings
2.1 GWindow units

SD-03 Product Data
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08581 2.1 GWindow units
2.5.8Hardware
2.4Setting materials
2.2Weatherstripping

SD-04 Samples
2.1Window units

SD-08 Manufacturer’s Instructions
2.3Glass

SD-10 Operation and Maintenance
Data

2.1 GWindow units
08710 SD-02 Shop Drawings

1.3 GHardware schedule
2.3.8Keying system

SD-03 Product Data
2.3 GHardware items

SD-08 Manufacturer’s Instructions
3.1Installation

SD-10 Operation and Maintenance
Data

1.3 GHardware Schedule
SD-11 Closeout Submittals

1.4Key bitting
08800N SD-08 Manufacturer’s Instructions

2.4Setting and sealing materials
3.2Glass setting

SUBMITTAL REGISTER
CONTRACT NO.

TITLE AND LOCATION CONTRACTOR

CONTRACTOR:
SCHEDULE DATES

CONTRACTOR
ACTION

APPROVING AUTHORITY

A
C
T
I
V
I
T
Y
 
N
O

T
R
A
N
S
M
I
T
T
A
L
 
N
O

S
P
E
C
 
S
E
C
T

DESCRIPTION

ITEM SUBMITTED

P
A
R
A
G
R
A
P
H

#
 
 
 
 

C
L
A
S
S
I
F
I
C
A
T
I
O
N

G
O
V
T
 
O
R
 
A
/
E
 
R
E
V
W
R SUBMIT

APPROVAL
NEEDED

BY

MATERIAL
NEEDED

BY

A
C
T
I
O
N
 
C
O
D
E

DATE
OF

ACTION

DATE FWD
TO APPR

AUTH/

DATE RCD
FROM

CONTR

DATE FWD
TO OTHER
REVIEWER

DATE RCD
FROM OTH
REVIEWER

A
C
T
I
O
N
 
C
O
D
E

DATE
OF

ACTION

MAILED
TO

CONTR/

DATE RCD
FRM APPR

AUTH REMARKS

(a) (b) (c) (d) (e) (f) (g) (h) (i) (j) (k) (l) (m) (n) (o) (p) (q) (r)



SUBMITTAL FORM,Jan 96 PREVIOUS EDITION IS OBSOLETE PAGE 16 OF 31 PAGES

F1000182

Upgrade Access Control Point, Longstreet Road

09250 SD-03 Product Data
2.1.4Glass Mat Water-Resistant

Gypsum Tile Backing Board
2.1.3Water-Resistant Gypsum Backing

Board
2.1.5.1Glass Mat Covered or Reinforced

Gypsum Sheathing Sealant
Impact Resistant Gypsum Board

2.1.14Accessories
SD-07 Certificates

2.1 GAsbestos Free Materials
09310 SD-03 Product Data

2.1 G  EDTile
2.4 GMortar, Grout, and Adhesive

SD-04 Samples
2.1 G  EDTile

SD-07 Certificates
2.1Tile

Adhesive
09510 SD-02 Shop Drawings

1.3 G  EDApproved Detail Drawings
SD-03 Product Data

GAcoustical Ceiling Systems
SD-04 Samples

2.1Acoustical Units
SD-07 Certificates

SUBMITTAL REGISTER
CONTRACT NO.

TITLE AND LOCATION CONTRACTOR

CONTRACTOR:
SCHEDULE DATES

CONTRACTOR
ACTION

APPROVING AUTHORITY

A
C
T
I
V
I
T
Y
 
N
O

T
R
A
N
S
M
I
T
T
A
L
 
N
O

S
P
E
C
 
S
E
C
T

DESCRIPTION

ITEM SUBMITTED

P
A
R
A
G
R
A
P
H

#
 
 
 
 

C
L
A
S
S
I
F
I
C
A
T
I
O
N

G
O
V
T
 
O
R
 
A
/
E
 
R
E
V
W
R SUBMIT

APPROVAL
NEEDED

BY

MATERIAL
NEEDED

BY

A
C
T
I
O
N
 
C
O
D
E

DATE
OF

ACTION

DATE FWD
TO APPR

AUTH/

DATE RCD
FROM

CONTR

DATE FWD
TO OTHER
REVIEWER

DATE RCD
FROM OTH
REVIEWER

A
C
T
I
O
N
 
C
O
D
E

DATE
OF

ACTION

MAILED
TO

CONTR/

DATE RCD
FRM APPR

AUTH REMARKS

(a) (b) (c) (d) (e) (f) (g) (h) (i) (j) (k) (l) (m) (n) (o) (p) (q) (r)



SUBMITTAL FORM,Jan 96 PREVIOUS EDITION IS OBSOLETE PAGE 17 OF 31 PAGES

F1000182

Upgrade Access Control Point, Longstreet Road

09510 2.1Acoustical Units
09650 SD-03 Product Data

2.2 GTile Flooring
2.2.6Adhesive for Vinyl Composition

Tile
2.2.7Adhesive for Wall Base

SD-04 Samples
2.2 GTile Flooring

GWall Base
SD-08 Manufacturer’s Instructions

2.2Tile Flooring
SD-10 Operation and Maintenance
Data

GData Package 1
09900 SD-03 Product Data

2.1 GCoating
2.1Manufacturer's Technical Data

Sheets
SD-04 Samples

1.9 GColor
SD-07 Certificates
Applicator's qualifications

1.4.1.2 GQualification Testing
SD-08 Manufacturer’s Instructions
Application instructions

3.8.2Mixing
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09900 1.7.2Manufacturer's Material Safety
Data Sheets

SD-10 Operation and Maintenance
Data

2.1 GCoatings;
09915 SD-04 Samples

2.2 GColor Schedule
10153 SD-02 Shop Drawings

GToilet Partition System
SD-03 Product Data

GToilet Partition System
SD-04 Samples

GToilet Partition System
10201N SD-02 Shop Drawings

2.2Wall louvers
SD-04 Samples

2.2 GWall louvers
GDoor louvers

10440 SD-02 Shop Drawings
3.1 GDetail Drawings

SD-03 Product Data
3.1 GInstallation

10800 SD-04 Samples
2.1.2Finishes
2.2Accessory Items

SD-07 Certificates
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10800 2.2Accessory Items
11312N SD-03 Product Data

2.1 GPipe and fittings
GCheck valves
GBall valves

2.3 GSubmersible sewage grinder
pumps

2.4 GPump motor
GFlexible flanged coupling

SD-10 Operation and Maintenance
Data

2.3 GSubmersible Sewage Grinder
Pumps

13121A SD-02 Shop Drawings
G  EDDrawings

SD-03 Product Data
GManufacturer's Instructions

1.3.2Qualifications
SD-07 Certificates
Pre-Fabricated Building Product

13121N SD-02 Shop Drawings
1.8.1 GPreengineered canopy
1.8.2anchor bolts

SD-03 Product Data
2.1materials

SD-04 Samples
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13121N 2.15.2Factory color finish
SD-05 Design Data

1.8.2 GBuilding
GFoundation loads

1.8.2 GAnchor bolts
GRoof Framing

SD-06 Test Reports
2.15.2Factory Color Finish

SD-07 Certificates
2.1materials

SD-10 Operation and Maintenance
Data

1.8.1 GPreengineered Canopy
15080A SD-02 Shop Drawings

GMica Plates
SD-03 Product Data

2.1 GGeneral Materials
15182A SD-02 Shop Drawings

2.3 GRefrigerant Piping System
SD-03 Product Data

2.3 GRefrigerant Piping System
GSpare Parts

SD-06 Test Reports
3.3 GRefrigerant Piping Tests

SD-07 Certificates
2.1 GService Organization
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SD-03 Product Data

GPerformance Criteria
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2.6 GSound Limitations
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1.3.1 GEngine-Generator Parameter
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2.22 GFactory Tests
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SECTION 01451A

CONTRACTOR QUALITY CONTROL
05/02

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 3740 (2001) Minimum Requirements for Agencies 
Engaged in the Testing and/or Inspection 
of Soil and Rock as Used in Engineering 
Design and Construction

ASTM E 329 (2000b) Agencies Engaged in the Testing 
and/or Inspection of Materials Used in 
Construction

1.2   PAYMENT

Separate payment will not be made for providing and maintaining an 
effective Quality Control program, and all costs associated therewith shall 
be included in the applicable unit prices or lump-sum prices contained in 
the Bidding Schedule.

PART 2   PRODUCTS (Not Applicable)

PART 3   EXECUTION

3.1   GENERAL REQUIREMENTS

The Contractor is responsible for quality control and shall establish and 
maintain an effective quality control system in compliance with the 
Contract Clause titled "Inspection of Construction."  The quality control 
system shall consist of plans, procedures, and organization necessary to 
produce an end product which complies with the contract requirements.  The 
system shall cover all  operations, both onsite and offsite, and shall be 
keyed to the proposed construction sequence.  The site project 
superintendent will be held responsible for the quality of work on the job 
and is subject to removal by the Contracting Officer for non-compliance 
with the quality requirements specified in the contract.  The site project 
superintendent in this context shall be the highest level manager 
responsible for the overall construction activities at the site, including 
quality and production.  The site project superintendent shall maintain a 
physical presence at the site at all times, except as otherwise acceptable 
to the Contracting Officer, and shall be responsible for all construction 
and construction related activities at the site.

3.2   QUALITY CONTROL PLAN
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The Contractor shall furnish for review by the Government, not later than 
30 days after receipt of notice to proceed, the Contractor Quality Control 
(CQC) Plan proposed to implement the requirements of the Contract Clause 
titled "Inspection of Construction."  The plan shall identify personnel, 
procedures, control, instructions, tests, records, and forms to be used.  
The Government will consider an interim plan for the first 60 days of 
operation.   will be permitted to begin only after acceptance of the CQC 
Plan or acceptance of an interim plan applicable to the particular feature 
of work to be started.  Work outside of the features of work included in an 
accepted interim plan will not be permitted to begin until acceptance of a 
CQC Plan or another interim plan containing the additional features of work 
to be started.

3.2.1   Content of the CQC Plan

The CQC Plan shall include, as a minimum, the following to cover all  
operations, both onsite and offsite, including work by :

a.  A description of the quality control organization, including a 
chart showing lines of authority and acknowledgment that the CQC 
staff shall implement the three phase control system for all 
aspects of the work specified.  The staff shall include a CQC 
System Manager who shall report to the project superintendent.

b.  The name, qualifications (in resume format), duties, 
responsibilities, and authorities of each person assigned a CQC 
function.

c.  A copy of the letter to the CQC System Manager signed by an 
authorized official of the firm which describes the 
responsibilities and delegates sufficient authorities to 
adequately perform the functions of the CQC System Manager, 
including authority to stop work which is not in compliance with 
the contract.  The CQC System Manager shall issue letters of 
direction to all other various quality control representatives 
outlining duties, authorities, and responsibilities.  Copies of 
these letters shall also be furnished to the Government.

d.  Procedures for scheduling, reviewing, certifying, and managing 
submittals, including those of .  These procedures shall be in 
accordance with Section 01330 SUBMITTAL PROCEDURES.

e.  Control, verification, and acceptance testing procedures for each 
specific test to include the test name, specification paragraph 
requiring test, feature of work to be tested, test frequency, and 
person responsible for each test.  (Laboratory facilities must be 
approved by the Contracting Officer.)

f.  Procedures for tracking preparatory, initial, and follow-up 
control phases and control, verification, and acceptance tests 
including documentation.

g.  Procedures for tracking  deficiencies from identification through 
acceptable corrective action.  These procedures shall establish 
verification that identified deficiencies have been corrected.

h.  Reporting procedures, including proposed reporting formats.
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i.  A list of the definable features of work.  A definable feature of 
work is a task which is separate and distinct from other tasks, 
has separate control requirements, and may be identified by 
different trades or disciplines, or it may be work by the same 
trade in a different environment.  Although each section of the 
specifications may generally be considered as a definable feature 
of work, there are frequently more than one definable features 
under a particular section.  This list will be agreed upon during 
the coordination meeting.

3.2.2   Acceptance of Plan

Acceptance of the Contractor's plan is required prior to the start of .  
Acceptance is conditional and will be predicated on satisfactory 
performance during the .  The Government reserves the right to require the 
Contractor to make changes in his CQC Plan and operations including removal 
of personnel, as necessary, to obtain the quality specified.

3.2.3   Notification of Changes

After acceptance of the CQC Plan, the Contractor shall notify the 
Contracting Officer in writing of any proposed change.  Proposed changes 
are subject to acceptance by the Contracting Officer.

3.3   COORDINATION MEETING

After the  and prior to acceptance by the Government of the CQC Plan, the 
Contractor shall meet with the Contracting Officer or Authorized 
Representative and discuss the Contractor's quality control system.  The 
CQC Plan shall be submitted for review a minimum of 7 calendar days prior 
to the Coordination Meeting.  During the meeting, a mutual understanding of 
the system details shall be developed, including the forms for recording 
the CQC , control activities, testing, administration of the system for 
both onsite and offsite work, and the interrelationship of Contractor's 
Management and control with the Government's Quality Assurance.  Minutes of 
the meeting shall be prepared by the Government and signed by both the 
Contractor and the Contracting Officer.  The minutes shall become a part of 
the contract file.  There may be occasions when subsequent conferences will 
be called by either party to reconfirm mutual understandings and/or address 
deficiencies in the CQC system or procedures which may require corrective 
action by the Contractor.

3.4   QUALITY CONTROL ORGANIZATION

3.4.1   Personnel Requirements

The requirements for the CQC organization are a  and sufficient number of 
additional qualified personnel to ensure safety and contract compliance.  
The Safety and Health Manager shall receive direction and authority from 
the CQC System Manager and shall serve as a member of the CQC staff.  
Personnel identified in the technical provisions as requiring specialized 
skills to assure the required work is being performed properly will also be 
included as part of the CQC organization.The Contractor's CQC staff shall 
maintain a presence at the site at all times during progress of the work 
and have complete authority and responsibility to take any action necessary 
to ensure contract compliance.  The CQC staff  shall be subject to 
acceptance by the Contracting Officer.  The Contractor shall provide 
adequate office space, filing systems and other resources as necessary to 
maintain an effective and fully functional CQC organization.  Complete 
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records of all letters, material submittals, show drawing submittals, 
schedules and all other project documentation shall be promptly furnished 
to the CQC organization by the Contractor.  The CQC organization shall be 
responsible to maintain these documents and records at the site at all 
times, except as otherwise acceptable to the Contracting Officer.

3.4.2   CQC System Manager

The Contractor shall identify as CQC System Manager an individual within 
the onsite work organization who shall be responsible for overall 
management of CQC and have the authority to act in all CQC matters for the 
Contractor.  The CQC System Manager shall be a construction person with a 
minimum of 10 years in related work.  This CQC System Manager shall be on 
the site at all times during construction and shall be employed by the 
prime Contractor.  The CQC System Manager shall be assigned no other 
duties.  An alternate for the CQC System Manager shall be identified in the 
plan to serve in the event of the System Manager's absence.  The 
requirements for the alternate shall be the same as for the designated CQC 
System Manager.

3.4.3   CQC Personnel

In addition to CQC personnel specified elsewhere in the contract, the 
Contractor shall provide as part of the CQC organization specialized 
personnel to assist the CQC System Manager for the following areas: civil.  
These individuals shall be directly employed by the prime contractor; be 
responsible to the CQC System Manager; be physically present at the 
construction site during work on their areas of responsibility; have the 
necessary education and/or experience in accordance with the experience 
matrix listed herein.  These individuals may perform other duties but must 
be allowed sufficient time to perform their assigned quality control duties 
as described in the Quality Control Plan.  Personnel assisting the CQC 
System Manager shall be provided at each site where construction is taking 
place.

Experience Matrix

   Area                                              Qualifications
                                                                        

a.      Civil                                 Graduate Civil Engineer with
                                              5 years' experience in the
                                              type of work being performed
                                              on this project or technician
                                              with 10 years' related
                                              experience

3.4.4   Additional Requirement

In addition to the above experience and/or education requirements the CQC 
System Manager shall have completed the course entitled "Construction 
Quality Management For Contractors".  

3.4.5   Organizational Changes

The Contractor shall maintain the CQC staff at full strength at all times. 
When it is necessary to make changes to the CQC staff, the Contractor shall 
revise the CQC Plan to reflect the changes and submit the changes to the 
Contracting Officer for acceptance.
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3.5   SUBMITTALS AND DELIVERABLES

Submittals, if needed, shall be made as specified in Section 01330 
SUBMITTAL PROCEDURES.  The CQC organization shall be responsible for 
certifying that all submittals and deliverables are in compliance with the 
contract requirements.  When Section 15950A HEATING, VENTILATING AND AIR 
CONDITIONING (HVAC) CONTROL SYSTEMS; 15951A DIRECT DIGITAL CONTROL FOR 
HVAC; 15990A TESTING, ADJUSTING, AND BALANCING OF HVAC SYSTEMS; or 15995A 
COMMISSIONING OF HVAC SYSTEMS are included in the contract, the submittals 
required by those sections shall be coordinated with Section 01330 
SUBMITTAL PROCEDURES to ensure adequate time is allowed for each type of 
submittal required.

3.6   CONTROL

Contractor Quality Control is the means by which the Contractor ensures 
that the construction, to include that of subcontractors and suppliers, 
complies with the requirements of the contract.  At least three phases of 
control shall be conducted by the CQC System Manager for each definable 
feature of the construction work as follows:

3.6.1   Preparatory Phase

This phase shall be performed prior to beginning work on each definable 
feature of work, after all required plans/documents/materials are 
approved/accepted, and after copies are at the work site.  This phase shall 
include:

a.  A review of each paragraph of applicable specifications, reference 
codes, and standards.  A copy of those sections of referenced 
codes and standards applicable to that portion of the work to be 
accomplished in the field shall be made available by the 
Contractor at the preparatory inspection.  These copies shall be 
maintained in the field and available for use by Government 
personnel until final acceptance of the work.

b.  A review of the contract drawings.

c.  A check to assure that all materials and/or equipment have been 
tested, submitted, and approved.

d.  Review of provisions that have been made to provide required 
control inspection and testing.

e.  Examination of the work area to assure that all required 
preliminary work has been completed and is in compliance with the 
contract.

f.  A physical examination of required materials, equipment, and 
sample work to assure that they are on hand, conform to approved 
shop drawings or submitted data, and are properly stored.

g.  A review of the appropriate activity hazard analysis to assure 
safety requirements are met.

h.  Discussion of procedures for controlling quality of the work 
including repetitive deficiencies.  Document construction 
tolerances and workmanship standards for that feature of work.
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i.  A check to ensure that the portion of the plan for the work to be 
performed has been accepted by the Contracting Officer.

j.  Discussion of the initial control phase.

k.  The Government shall be notified at least 48 hours in advance of 
beginning the preparatory control phase.  This phase shall include 
a meeting conducted by the CQC System Manager and attended by the 
superintendent, other CQC personnel (as applicable), and the 
foreman responsible for the definable feature.  The results of the 
preparatory phase actions shall be documented by separate minutes 
prepared by the CQC System Manager and attached to the daily CQC 
report.  The Contractor shall instruct applicable workers as to 
the acceptable level of workmanship required in order to meet 
contract specifications.

3.6.2   Initial Phase

This phase shall be accomplished at the beginning of a definable feature of 
work.  The following shall be accomplished:

a.  A check of work to ensure that it is in full compliance with 
contract requirements.  Review minutes of the preparatory meeting.

b.  Verify adequacy of controls to ensure full contract compliance.  
Verify required control inspection and testing.

c.  Establish level of workmanship and verify that it meets minimum 
acceptable workmanship standards.  Compare with required sample 
panels as appropriate.

d.  Resolve all differences.

e.  Check safety to include compliance with and upgrading of the 
safety plan and activity hazard analysis.  Review the activity 
analysis with each worker.

f.  The Government shall be notified at least 48 hours in advance of 
beginning the initial phase.  Separate minutes of this phase shall 
be prepared by the CQC System Manager and attached to the daily 
CQC report.  Exact location of initial phase shall be indicated 
for future reference and comparison with follow-up phases.

g.  The initial phase should be repeated for each new crew to work 
onsite, or any time acceptable specified quality standards are not 
being met.

3.6.3   Follow-up Phase

Daily checks shall be performed to assure control activities, including 
control testing, are providing continued compliance with contract 
requirements, until completion of the particular feature of work.  The 
checks shall be made a matter of record in the CQC documentation.  Final 
follow-up checks shall be conducted and all deficiencies corrected prior to 
the start of additional features of work which may be affected by the 
deficient work.  The Contractor shall not build upon nor conceal 
non-conforming work.
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3.6.4   Additional Preparatory and Initial Phases

Additional preparatory and initial phases shall be conducted on the same 
definable features of work if:  the quality of on-going work is 
unacceptable; if there are changes in the applicable CQC staff, onsite 
production supervision or work crew; if work on a definable feature is 
resumed after a substantial period of inactivity; or if other problems 
develop.

3.7   TESTS

3.7.1   Testing Procedure

The Contractor shall perform specified or required tests to verify that 
control measures are adequate to provide a product which conforms to 
contract requirements.  Upon request, the Contractor shall furnish to the 
Government duplicate samples of test specimens for possible testing by the 
Government.  Testing includes operation and/or acceptance tests when 
specified.  The Contractor shall procure the services of a Corps of 
Engineers approved testing laboratory or establish an approved testing 
laboratory at the project site.  The Contractor shall perform the following 
activities and record and provide the following data:

a.  Verify that testing procedures comply with contract requirements.

b.  Verify that facilities and testing equipment are available and 
comply with testing standards.

c.  Check test instrument calibration data against certified standards.

d.  Verify that recording forms and test identification control number 
system, including all of the test documentation requirements, have 
been prepared.

e.  Results of all tests taken, both passing and failing tests, shall 
be recorded on the CQC report for the date taken.  Specification 
paragraph reference, location where tests were taken, and the 
sequential control number identifying the test shall be given.  If 
approved by the Contracting Officer, actual test reports may be 
submitted later with a reference to the test number and date 
taken.  An information copy of tests performed by an offsite or 
commercial test facility shall be provided directly to the 
Contracting Officer.  Failure to submit timely test reports as 
stated may result in nonpayment for related work performed and 
disapproval of the test facility for this contract.

3.7.2   Testing Laboratories

3.7.2.1   Capability Check

The Government reserves the right to check laboratory equipment in the 
proposed laboratory for compliance with the standards set forth in the 
contract specifications and to check the laboratory technician's testing 
procedures and techniques.  Laboratories utilized for testing soils, 
concrete, asphalt, and steel shall meet criteria detailed in ASTM D 3740 
and ASTM E 329.

3.7.2.2   Capability Recheck
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If the selected laboratory fails the capability check, the Contractor will 
be assessed a charge of $1,000.00 to reimburse the Government for each 
succeeding recheck of the laboratory or the checking of a subsequently 
selected laboratory.  Such costs will be deducted from the contract amount 
due the Contractor.

3.7.3   Onsite Laboratory

The Government reserves the right to utilize the Contractor's control 
testing laboratory and equipment to make assurance tests, and to check the 
Contractor's testing procedures, techniques, and test results at no 
additional cost to the Government.

3.7.4   Furnishing or Transportation of Samples for Testing

Costs incidental to the transportation of samples or materials shall be 
borne by the Contractor.  Samples of materials for test verification and 
acceptance testing by the Government shall be delivered to the Corps of 
Engineers Division Laboratory, f.o.b., at the following address:

Coordination for each specific test, exact delivery location, and dates 
will be made through the Area Office.

3.8   COMPLETION INSPECTION

3.8.1   Punch-Out Inspection

Near the end of the work, or any increment of the work established by a 
time stated in the Special Clause, "Commencement, Prosecution, and 
Completion of Work", or by the specifications, the CQC Manager shall 
conduct an inspection of the work.  A punch list of items which do not 
conform to the approved drawings and specifications shall be prepared and 
included in the CQC documentation, as required by paragraph DOCUMENTATION.  
The list of deficiencies shall include the estimated date by which the 
deficiencies will be corrected.  The CQC System Manager or staff shall make 
a second inspection to ascertain that all deficiencies have been corrected. 
 Once this is accomplished, the Contractor shall notify the Government that 
the facility is ready for the Government Pre-Final inspection.

3.8.2   Pre-Final Inspection

The Government will perform the pre-final inspection to verify that the 
facility is complete and ready to be occupied.  A Government Pre-Final 
Punch List may be developed as a result of this inspection.  The 
Contractor's CQC System Manager shall ensure that all items on this list 
have been corrected before notifying the Government, so that a Final 
inspection with the customer can be scheduled.  Any items noted on the 
Pre-Final inspection shall be corrected in a timely manner.  These 
inspections and any deficiency corrections required by this paragraph shall 
be accomplished within the time slated for completion of the entire work or 
any particular increment of the work if the project is divided into 
increments by separate completion dates.

3.8.3   Final Acceptance Inspection

The Contractor's Quality Control Inspection personnel, plus the 
superintendent or other primary management person, and the Contracting 
Officer's Representative shall be in attendance at the final acceptance 
inspection.  Additional Government personnel including, but not limited to, 
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those from Base/Post Civil Facility Engineer user groups, and major 
commands may also be in attendance.  The final acceptance inspection will 
be formally scheduled by the Contracting Officer based upon results of the 
Pre-Final inspection.  Notice shall be given to the Contracting Officer at 
least 14 days prior to the final acceptance inspection and shall include 
the Contractor's assurance that all specific items previously identified to 
the Contractor as being unacceptable, along with all remaining work 
performed under the contract, will be complete and acceptable by the date 
scheduled for the final acceptance inspection.  Failure of the Contractor 
to have all contract work acceptably complete for this inspection will be 
cause for the Contracting Officer to bill the Contractor for the 
Government's additional inspection cost in accordance with the contract 
clause titled "Inspection of Construction".

3.9   DOCUMENTATION

The Contractor shall maintain current records providing factual evidence 
that required quality control activities and/or tests have been performed.  
These records shall include the work of subcontractors and suppliers and 
shall be on an acceptable form that includes, as a minimum, the following 
information:

a.  Contractor/subcontractor and their area of responsibility.

b.  Operating plant/equipment with hours worked, idle, or down for 
repair.

c.  Work performed each day, giving location, description, and by 
whom.  When Network Analysis (NAS) is used, identify each phase of 
work performed each day by NAS activity number.

d.  Test and/or control activities performed with results and 
references to specifications/drawings requirements.  The control 
phase shall be identified (Preparatory, Initial, Follow-up).  List 
of deficiencies noted, along with corrective action.

e.  Quantity of materials received at the site with statement as to 
acceptability, storage, and reference to specifications/drawings 
requirements.

f.  Submittals and deliverables reviewed, with contract reference, by 
whom, and action taken.

g.  Offsite surveillance activities, including actions taken.

h.  Job safety evaluations stating what was checked, results, and 
instructions or corrective actions.

i.  Instructions given/received and conflicts in plans and/or 
specifications.

j.  Contractor's verification statement.

These records shall indicate a description of trades working on the 
project; the number of personnel working; weather conditions encountered; 
and any delays encountered.  These records shall cover both conforming and 
deficient features and shall include a statement that equipment and 
materials incorporated in the work and workmanship comply with the 
contract.  The original and one copy of these records in report form shall 
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be furnished to the Government daily within 48 hours after the date covered 
by the report, except that reports need not be submitted for days on which 
no work is performed.  As a minimum, one report shall be prepared and 
submitted for every 7 days of no work and on the last day of a no work 
period.  All calendar days shall be accounted for throughout the life of 
the contract.  The first report following a day of no work shall be for 
that day only.  Reports shall be signed and dated by the CQC System 
Manager.  The report from the CQC System Manager shall include copies of 
test reports and copies of reports prepared by all subordinate quality 
control personnel.

3.10   NOTIFICATION OF NONCOMPLIANCE

The Contracting Officer will notify the Contractor of any detected 
noncompliance with the foregoing requirements.  The Contractor shall take 
immediate corrective action after receipt of such notice.  Such notice, 
when delivered to the Contractor at the work site, shall be deemed 
sufficient for the purpose of notification.  If the Contractor fails or 
refuses to comply promptly, the Contracting Officer may issue an order 
stopping all or part of the work until satisfactory corrective action has 
been taken.  No part of the time lost due to such stop orders shall be made 
the subject of claim for extension of time or for excess costs or damages 
by the Contractor.

        -- End of Section --
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SECTION 01500

TEMPORARY CONSTRUCTION FACILITIES
02/97

PART 1   GENERAL

1.1   GENERAL REQUIREMENTS

1.1.1   Site Plan

The Contractor shall prepare a site plan indicating the proposed location 
and dimensions of any area to be fenced and used by the Contractor, the 
number of trailers to be used, avenues of ingress/egress to the fenced area 
and details of the fence installation.  Any areas which may have to be 
graveled to prevent the tracking of mud shall also be identified.  The 
Contractor shall also indicate if the use of a supplemental or other 
staging area is desired.

1.1.2   Identification of Employees

The Contractor shall be responsible for furnishing to each employee, and 
for requiring each employee engaged on the work to display, identification 
as approved and directed by the Contracting Officer.  Prescribed 
identification shall immediately be delivered to the Contracting Officer 
for cancellation upon release of any employee.  When required, the 
Contractor shall obtain and provide fingerprints of persons employed on the 
project.  Contractor and subcontractor personnel shall wear identifying 
markings on hard hats clearly identifying the company for whom the employee 
works.

1.1.3   Employee Parking

Contractor employees shall park privately owned vehicles in an area 
designated by the Contracting Officer.  This area will be within reasonable 
walking distance of the construction site.  Contractor employee parking 
shall not interfere with existing and established parking requirements of 
the military installation.

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-06 Test Reports

Termiticide Application Report; G, RE

  Completed Fort Bragg Termiticide Application Report (no form 
number) for each structure receiving termiticide treatment.

1.3   AVAILABILITY AND USE OF UTILITY SERVICES (FORT BRAGG)
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1.3.1   Payment for Utility Services

The Government will make all reasonably required utilities available to the 
Contractor from existing outlets and supplies, as specified in the 
contract.  Unless otherwise provided in the contract, the amount of each 
utility service consumed shall be charged to and paid for by the Contractor 
at the prevailing rates.  The rates listed below are current as of January 
1, 2003, and are subject to change.  The Contractor shall carefully 
conserve all utilities furnished.  The electrical services at Fort Bragg 
have been privatized and it should be the Contractor's responsibility to 
coordinate all work and utility fees associated with outages and hook ups.  
The electrical service is managed by Sandhills Utilities Services, phone 
number (910) 497-7399.

1.3.2   Meters and Temporary Connections

The Contractor, at its expense and in a manner satisfactory to the
Contracting Officer, shall provide and maintain necessary temporary
connections, distribution lines, and meters required to measure the amount 
of each utility used for the purpose of determining charges. The Contractor 
shall notify the Contracting Officer's Representative, in writing, no less 
than 10 working days before the temporary connection is made. The 
Contracting Officers Representative will then provide the contractor with 
the name and phone number of the utility provider. The contractor will be 
responsible for contacting the utility provider and making arrangements for 
connections and billing. For temporary electrical connections the 
Government or applicable utility provider will provide the meter (meter 
base provided by contractor) and make the final hot connection after 
inspection and approval of the Contractor's temporary wiring installation. 
The Contractor shall not make the final electrical connection. For 
temporary water and sewer connections the contractor will provide the meter 
and after inspection/approval by the Contracting Officer's Representative 
make the final connection at the contractor's expense.

1.3.3   Use of Permanent Building Utility Connections

Utilities consumed by the contractor from permanent building utility 
connections shall also be metered and paid for by the contractor.  When the 
permanent system is activated the initial meter reading shall be recorded 
and reported as specified below.  On building renovation projects the 
initial meter reading shall be recorded when the contractor is given 
possession of the building to perform the work.  The Contractor shall pay 
for utilities consumed through the permanent building connection until the 
work has been completed or the Government has occupied the facility, which 
ever occurs first.

1.3.4   Initial Meter Readings

Upon installation of the meter, the initial reading shall be recorded (in 
the presence of the Contracting Officer's Representative) and forwarded to 
the point of contact for utility service with a copy to the Contracting 
Officer's Representative.

1.3.5   Final Meter Reading

Before completion of the work and final acceptance of the work by the 
Government, the Contractor shall notify the Contracting Officer and the 
applicable utility provider, in writing, 10 working days before termination 
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is desired.  The Government or applicable utility provider will take a 
final meter reading.  Electric service will be disconnected by the 
provider.  Water and sewer connections will be disconnected by the 
contractor, at his expenses and by a method approved by the Contracting 
Officer's Representative.  The Contractor shall then remove all the 
temporary distribution lines, meters, meter bases, and associated 
paraphernalia.  The Contractor shall pay all outstanding utility bills 
before final acceptance of the work by the Government.

1.3.6   Requirement for Backflow Prevention on Temporary/Permanent Potable 
Water Connections

The contractor shall install a backflow prevention device on all 
connections to the potable water system.  The backflow prevention device 
shall be a reduced pressure or double check type, meeting all the State 
code requirements for backflow preventers on potable water.  If the 
contractor requests the use of a fire hydrant and receives approval from 
the Contracting Officer's Representative a backflow prevention device and 
meter shall be installed prior to each use. 

1.3.7   Utilities Charge Rates

Water ------------ $1.9585 per 1,000 gallons
Electricity ------ $0.0752 per KW hour
Sewer ------------ $10.00/month for each connected trailer up to single
                   wide size.  The rate for larger trailers will be
                   determined by the utility provider, however; this rate
                   will not exceed $20.00/month per trailer.

1.4   BULLETIN BOARD, PROJECT SIGN, AND PROJECT SAFETY SIGN

1.4.1   Bulletin Board

Immediately upon beginning of work, the Contractor shall provide a 
weatherproof glass-covered bulletin board not less than 36 by 48 inches in 
size for displaying the Equal Employment Opportunity poster, a copy of the 
wage decision contained in the contract, Wage Rate Information poster, and 
other information approved by the Contracting Officer.  The bulletin board 
shall be located at the project site in a conspicuous place easily 
accessible to all employees, as approved by the Contracting Officer.  
Legible copies of the aforementioned data shall be displayed until work is 
completed.  Upon completion of work the bulletin board shall be removed by 
and remain the property of the Contractor.

1.4.2   Project Signs

The Contractor shall furnish and install a project sign at the location 
selected by the Contracting Officer.  The project sign shall be painted on 
1/2 inch thick exterior grade plywood.  The sign layout shall be in 
accordance with the graphic format shown in Attachment 1 to Section 00800.

1.5   PROTECTION AND MAINTENANCE OF TRAFFIC

During construction the Contractor shall provide access and temporary 
relocated roads as necessary to maintain traffic.  The Contractor shall 
maintain and protect traffic on all affected roads during the construction 
period except as otherwise specifically directed by the Contracting 
Officer.  Measures for the protection and diversion of traffic, including 
the provision of watchmen and flagmen, erection of barricades, placing of 
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lights around and in front of equipment and the work, and the erection and 
maintenance of adequate warning, danger, and direction signs, shall be as 
required by the State and local authorities having jurisdiction.  The 
traveling public shall be protected from damage to person and property.  
The Contractor's traffic on roads selected for hauling material to and from 
the site shall interfere as little as possible with public traffic.  The 
Contractor shall investigate the adequacy of existing roads and the 
allowable load limit on these roads.  The Contractor shall be responsible 
for the repair of any damage to roads caused by construction operations.

All commercial vehicles larger than a pickup to include panel vans with no 
side or rear windows are to enter Fort Bragg, NC, through one of two 
locations (Knox Street or Longstreet Road) where the vehicles will be 
"scanned."

1.5.1   Haul Roads

The Contractor will be required to use the haul routes shown on the plans 
unless otherwise permitted in writing by the Contracting Officer.  When 
haul routes are not designated on the plans, the Contractor must obtain 
approval of the Contracting Officer of haul routes he intends to use.  The 
Contractor shall maintain the haul routes and shall keep the dust problem 
under control by wetting the surface as needed.  Sweeping and cleaning of 
pavements will be done as necessary to remove spillage resulting from the 
hauling operations.  After all hauling has been completed, the Contractor 
shall restore the earth areas used for the haul routes to original 
condition by final grading, shaping, compacting, and grassing, and shall 
clean and sweep all paved areas as required.  Any pavement damaged as a 
result of hauling operations under this contract for both the earth and 
other materials shall be promptly repaired by the Contractor, as approved 
by the Contracting Officer.  The cost of maintenance and repair of the haul 
routes, as mentioned above, shall be considered as a subsidiary obligation 
of the Contractor.  The axle load of earth hauling equipment operating on 
paved streets shall not exceed 18,000 pounds.

1.5.2   Barricades

The Contractor shall erect and maintain temporary barricades to limit 
public access to hazardous areas.  Such barricades shall be required 
whenever safe public access to paved areas such as roads, parking areas or 
sidewalks is prevented by construction activities or as otherwise necessary 
to ensure the safety of both pedestrian and vehicular traffic.  Barricades 
shall be securely placed, clearly visible with adequate illumination to 
provide sufficient visual warning of the hazard during both day and night.

1.6   CONTRACTOR'S TEMPORARY FACILITIES

1.6.1   Administrative Field Offices

The Contractor shall provide and maintain administrative field office 
facilities within the construction area at the designated site.  Government 
office and warehouse facilities will not be available to the Contractor's 
personnel.

1.6.2   Storage Area

The Contractor shall construct a temporary 6 foot high chain link fence 
around trailers and materials.  The fence shall include plastic strip 
inserts, colored brown, so that visibility through the fence is obstructed. 
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 Fence posts may be driven, in lieu of concrete bases, where soil 
conditions permit.  Trailers, materials, or equipment shall not be placed 
or stored outside the fenced area unless such trailers, materials, or 
equipment are assigned a separate and distinct storage area by the 
Contracting Officer away from the vicinity of the construction site but 
within the military boundaries.  Trailers, equipment, or materials shall 
not be open to public view with the exception of those items which are in 
support of ongoing work on any given day.  Materials shall not be 
stockpiled outside the fence in preparation for the next day's work.  
Mobile equipment, such as tractors, wheeled lifting equipment, cranes, 
trucks, and like equipment, shall be parked within the fenced area at the 
end of each work day.

1.6.3   Supplemental Storage Area

Upon Contractor's request, the Contracting Officer will designate another 
or supplemental area for the Contractor's use and storage of trailers, 
equipment, and materials.  This area may not be in close proximity of the 
construction site but shall be within the military boundaries.  Fencing of 
materials or equipment will not be required at this site; however, the 
Contractor shall be responsible for cleanliness and orderliness of the area 
used and for the security of any material or equipment stored in this area. 
 Utilities will not be provided to this area by the Government.

1.6.4   Appearance of Trailers

Trailers utilized by the Contractor for administrative or material storage 
purposes shall present a clean and neat exterior appearance and shall be in 
a state of good repair.  Trailers which, in the opinion of the Contracting 
Officer, require exterior painting or maintenance will not be allowed on 
the military property.

1.6.5   Maintenance of Storage Area

Fencing shall be kept in a state of good repair and proper alignment.  
Should the Contractor elect to traverse, with construction equipment or 
other vehicles, grassed or unpaved areas which are not established 
roadways, such areas shall be covered with a layer of gravel as necessary 
to prevent rutting and the tracking of mud onto paved or established 
roadways; gravel gradation shall be at the Contractor's discretion.  Grass 
located within the boundaries of the construction site shall be mowed for 
the duration of the project.  Grass and vegetation along fences, buildings, 
under trailers, and in areas not accessible to mowers shall be edged or 
trimmed neatly.

1.6.6   New Building

In the event a new building is constructed for the temporary project field 
office, it shall be a minimum 12 feet in width, 16 feet in length and have 
a minimum of 7 feet headroom.  It shall be equipped with approved 
electrical wiring, at least one double convenience outlet and the required 
switches and fuses to provide 110-120 volt power.  It shall be provided 
with a work table with stool, desk with chair, two additional chairs, and 
one legal size file cabinet that can be locked.  The building shall be 
waterproof, shall be supplied with heater, shall have a minimum of two 
doors, electric lights, a telephone, a battery operated smoke detector 
alarm, a sufficient number of adjustable windows for adequate light and 
ventilation, and a supply of approved drinking water.  Approved sanitary 
facilities shall be furnished.  The windows and doors shall be screened and 
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the doors provided with dead bolt type locking devices or a padlock and 
heavy duty hasp bolted to the door.  Door hinge pins shall be 
non-removable.  The windows shall be arranged to open and to be securely 
fastened from the inside.  Glass panels in windows shall be protected by 
bars or heavy mesh screens to prevent easy access to the building through 
these panels.  In warm weather, air conditioning capable of maintaining the 
office at 50 percent relative humidity and a room temperature 20 degrees F 
below the outside temperature when the outside temperature is 95 degrees F, 
shall be furnished.  Any new building erected for a temporary field office 
shall be maintained by the Contractor during the life of the contract and 
upon completion and acceptance of the work shall become the property of the 
Contractor and shall be removed from the site.  All charges for telephone 
service for the temporary field office shall be borne by the Contractor, 
including long distance charges up to a maximum of $75.00 per month.

1.6.7   Security Provisions

Adequate outside security lighting shall be provided at the Contractor's 
temporary facilities.  The Contractor shall be responsible for the security 
of its own equipment; in addition, the Contractor  shall notify the 
appropriate law enforcement agency requesting periodic security checks of 
the temporary project field office.

1.7   PLANT COMMUNICATION

Whenever the Contractor has the individual elements of its plant so located 
that operation by normal voice between these elements is not satisfactory, 
the Contractor shall install a satisfactory means of communication, such as 
telephone or other suitable devices.  The devices shall be made available 
for use by Government personnel.

1.8   TEMPORARY PROJECT SAFETY FENCING

As soon as practicable, but not later than 15 days after the date 
established for commencement of work, the Contractor shall furnish and 
erect temporary project safety fencing at the work site.  The safety 
fencing shall be a high visibility orange colored, high density 
polyethylene grid or approved equal, a minimum of 42 inches high, supported 
and tightly secured to steel posts located on maximum 10 foot centers, 
constructed at the approved location.  The safety fencing shall be 
maintained by the Contractor during the life of the contract and, upon 
completion and acceptance of the work, shall become the property of the 
Contractor and shall be removed from the work site.

1.9   OMITTED

1.10   TERMITICIDE APPLICATION REPORT

A Termiticide Application Report (no form number) shall be completed for 
each structure receiving termiticide treatment.  The Contractor shall 
obtain the form from the Fort Bragg PWBC pest management coordinator 
through the Contracting Officer.  All requested information shall be 
provided in detail.  The location of application shall be clearly 
designated, e.g., building number, name, or address.  If necessary, provide 
a map showing location of structure with the report.

1.11   INSTALLATION REGULATIONS

The employees of the Contractor will be required to abide by all 
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installation regulations as published by the Commanding Officer.  A copy of 
these regulations can be obtained from the Area/Resident Engineer at the 
installation.  All costs in connection therewith shall be included in the 
contract price for the work.

1.12   TESTING LABORATORIES

Testing is required to be performed by the Contractor as part of his 
Quality Control Program to verify contract compliance.  This Quality 
Control Testing is to be conducted by a project or commercial laboratory 
which has been found adequate and qualified by a Corps of Engineers 
Division Laboratory Inspection Team.

1.12.1   Approved Testing Laboratories

A composite listing of approved testing laboratories within the Savannah 
District is available upon request.  The Contractor should engage the 
services of a laboratory contained in the composite list.  Contractors may 
obtain the list by calling (678) 354-0310.  Fax requests can be made to 
number (678) 354-0330. 

1.12.2   Other Laboratory Services

The Contractor may engage the services of a laboratory other than those 
approved by Corps of Engineers District Laboratory Inspection Team if they 
comply with the following:

a.  The Contractor identifies and proposes the unapproved 
laboratory a minimum of 90 days prior to the start of testing.  
This time is necessary to allow for scheduling an inspection by a 
Corps of Engineers District Laboratory team.  The time for 
Government inspection will not be the basis for an increase in the 
contract performance period.

b.  All costs of Government inspection shall be the responsibility 
of the Contractor.

c.  The Contractor may request Government inspection and approval 
prior to award by forwarding a written request to:

         US Army Engineer District, Savannah
         Environmental and Materials Unit
         200 North Cobb Parkway
         Building 400, Suite 404
         Marietta, GA  30062

1.13   ENVIRONMENTAL EVALUATION FOR SITE CONTAMINATION - CATEGORY I

1.13.1   Site Evaluation

The job site has been evaluated for potential site contamination.  The site 
is located in a traditionally nonhazardous location.  The installation has 
no reason to suspect contamination.

1.13.2   Contractual Responsibilities of All Parties in the Event of 
Encounter with Contamination

If the Contractor encounters materials or conditions which indicate that 
there may be contamination on the site, the Contractor shall stop all work 
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on the job site and report the discovery of the contaminants to the 
Contracting Officer's Representative (COR).  The Contracting Officer, will 
issue a written order to the Contractor to resume work or to suspend, 
delay, or interrupt all or any part of the work of this contract for the 
period of time that the Contracting Officer determines appropriate for the 
convenience of the Government as provided in FAR 52.242-14 - SUSPENSION OF 
WORK.  The Government will be responsible for making an assessment of the 
contaminated site if this course of action is determined to be appropriate. 
After the assessment has been completed, the Government reserves the right 
to the following courses of action: 

a.  Direct the Contractor to resume work.

b.  Clean up the contaminated site prior to directing the Contractor to 
resume work.  The COR will determine whether the cleanup is to be  
accomplished by others or the Contractor. 

c.  Relocate the project site.

d.  Terminate the contract for the convenience of the Government as 
provided in FAR 52.249-1 - TERMINATION FOR CONVENIENCE OF THE 
GOVERNMENT (FIXED-PRICE) (SHORT FORM) or FAR 52.249-2 - TERMINATION FOR 
CONVENIENCE OF THE GOVERNMENT (FIXED-PRICE) - ALTERNATE I as applicable.

1.14   CONSTRUCTION SCHEDULE RESTRAINTS - FORT BRAGG, NC

1.14.1   Occupancy

It is the intent of these provisions to provide for maximum coordination 
between construction activities pursuant to this contract and concurrent 
ongoing routine activities of base personnel.  

1.14.2   Protection

Contractor is responsible to provide such covering, shields and barricades 
as are required to protect building occupants, equipment, stores, supplies, 
etc., from dust, debris, weather intrusion, water, moisture or other cause 
of damage resulting from construction.

1.14.3   Phasing and Sequence

1.14.3.1   General

In addition to the submittals required by clause SCHEDULES FOR CONSTRUCTION 
CONTRACTS (see SECTION 00700, FAR 52.236-15) the Contractor shall submit 
for approval a summary work schedule setting forth schedule dates for 
initiation and completion of construction in each work area.  No work shall 
be performed prior to approval of this schedule and all work shall be 
performed in strict adherence thereto.  If departures from this schedule 
appear to be required or desired, the Contracting Officer shall be promptly 
notified and his approval will be required prior to implementation of said 
departure(s).

1.14.3.2   Scope of Contract

The scope of this contract includes the construction of the following 
access control points (ACP):

  a.  Longstreet Road

SECTION 01500  Page 10



Upgrade Access Control Point, Longstreet Road DACA21-03-R-0014
Fort Bragg, NC

  b.  Yadkin Road
  c.  Butner Road
  d.  Reilly Road

Once the task order is awarded the Contractor will be issued Notice to 
Proceed (NTP) to start construction on the Longstreet Road ACP.  All work 
at the Longstreet Road ACP must be completed before proceeding to the next 
ACP.  Yadkin Road ACP will be the next ACP in sequence for construction.  
All work at Yadkin Road ACP must be completed before proceeding with the 
work at Butner and Reilly Roads ACP's.  Construction of Butner and Reilly 
Roads ACP's can be concurrent.

1.14.3.3   Special Work Restraints

Longstreet Road ACP:  The special work restraints for this ACP are clearly 
identified on the drawings.  The contract shall adhere to these 
requirements unless otherwise directed by the Contracting Officer.

Reilly Road ACP:  The Contractor must maintain open to traffic two lanes 
(one in - one out) during regular workdays (Monday-Friday) from 0500 to 
2000.  During off hours and weekends the Contractor must maintain one lane 
open to traffic.

Yadkin Road ACP:  The Contractor must maintain open to traffic two lanes 
(each way) during regular workdays (Monday-Friday) from 0500 to 2000.  
During off hours and weekends the Contractor must maintain one lane (each 
way) open to traffic.

Butner Road ACP:  The Contractor must maintain open to traffic two lanes 
(in) and one lane (out) during regular workdays (Monday-Friday) from 0500 
to 2000.  During off hours and weekends the Contractor must maintain one 
lane (in) open to traffic.

1.14.4   Time of Performance

1.14.4.1   Performance

All work shall be performed between 7:30 a.m. and 4 p.m. (normal working 
hours for base where project is located) excluding official holidays, 
unless otherwise indicated or approved by the Contracting Officer.  
Requests to work during other than these normal hours shall be made in 
writing at least 48 hours in advance.  For example, a request to work on a 
Saturday shall be submitted no later than Thursday at noon.

1.14.4.2   Work Requiring Outages

Work requiring outages of utilities systems will be accomplished after 
normal working hours and/or on weekends in accordance with prior approved 
schedule(s).

1.14.5   Contractor Vehicle/Equipment Access to Fort Bragg

All Contractor-owned and privately owned vehicles requiring access to Fort 
Bragg on a regular basis are required to be registered.  Vehicles not 
registered will have limited access points to the installation and will be 
searched.  Registration procedures will be in accordance with Fort Bragg 
Regulation 190-5.  Registration for privately owned vehicles will require a 
letter from the General Contractor for each individual employee and vehicle 
needing registration.  Passes for subcontractor employees will have to have 
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letters from the General Contractor.  The format of the letter is in 
Appendix B of FB Regulation 190-5 and is also available in MS-Word format 
from the Corps of Engineers Field Office.  Registration for Contractor 
owned vehicles requires a sponsorship letter from the Area Engineer.  The 
format for the sponsorship letter is in Appendix C of FB Regulation 190-5 
and is also available in MS-Word format from the Corps of Engineers Field 
Office.  The Contractor shall prepare the sponsorship letters for each 
vehicle and submit them to Corps of Engineers Quality Assurance 
Representative to obtain required signature.  The Quality Assurance 
Representative will return them after they have been signed.  Once a 
General Contractor letter or sponsorship letter has been obtained the 
vehicle driver must go to the registration center, Building 8-1078, on 
Randolph Street to register the vehicle.  To register the driver must bring 
a drivers license, State registration, proof of insurance, and proof of SSN 
if not on drivers license.  The driver will have to complete FB Form 2229 
'Vehicle Registration Worksheet' which is available at the registration 
center. Drivers will also have to sign an agreement for a criminal 
background check. 

  Contractor-owned vehicles will be given a temporary pass that can only be 
used by the registered driver/vehicle combination.  All trucks larger than 
a pickup are only allowed access through Access Control Points #8 (Knox 
Street) and #1 (Long Street).  See the Fort Bragg Vicinity Map for 
locations of other access points. 

1.14.6   Outages

Contractor's work requiring outages of utility systems or building systems 
will require 2 weeks' advance notice and will be subject to the approval of 
the Contracting Officer.  Contractor will be held responsible for 
unauthorized utility disruptions that cause damage or loss to the 
Government's real property, equipment, or operations.  The Contractor will 
be held responsible for utility disruptions that extend beyond this period.

Limits of Duration:

   Water -------------------- 4 hours
   Sewer -------------------- 4 hours
   Electricity -------------- 4 hours
   Natural Gas:  Seasons to be determined by Fort Bragg PWBC
     During heating season -- 3 hours
     During cooling season -- 6 hours
   LP Gas:  Seasons to be determined by Fort Bragg PWBC
     During heating season -- 3 hours
     During cooling season -- 6 hours
   #2 Fuel Oil:  Seasons to be determined by Fort Bragg PWBC
     During heating season -- 3 hours
     During cooling season -- 6 hours
   High Temperature Water (HTW):  Seasons to be determined by Fort Bragg 
                               PWBC
     During heating season -- 3 hours
     During cooling season -- 6 hours
   Steam:  Seasons to be determined by Fort Bragg PWBC
     During heating season -- 3 hours
     During cooling season -- 6 hours
   Chilled Water:  Seasons to be determined by Fort Bragg PWBC
     During heating season -- 3 hours
     During cooling season -- 6 hours
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*The cooling season at Fort Bragg is 1 May through 1 October.  The heating 
season at Fort Bragg is 1 October through 1 May.

The Contractor shall provide temporary utilities systems for any utility 
outage longer than the limits of duration shown above.

1.14.7   Continuity

All tools, labor and materials required to complete any item of work within 
a given work area or requiring an outage of any building utility or system, 
shall be available at the site prior to commencement thereof.  Once work 
has commenced on an item of work, said work shall be continuously and 
diligently performed to completion and acceptance. Breaks in work to be 
negotiated with the Contracting Officers Representative if other then 
Holidays.

1.14.8   Permits

1.14.8.1   Excavation Permits

An Excavation Permit, FB Form 1605, shall be presented to the Resident 
Engineer and approved by the Facilities Engineer 7 working days prior to 
any excavation that penetrates the ground by 6 or more inches.  A sample of 
this form is included in Attachment 1 to Section 00800 or can be obtained 
from the Resident Office upon request.  The Contractor shall contact the 
Resident Engineer's Office for an appointment for spotting of utility 
lines.  The Contractor shall schedule an appointment to locate utility 
lines prior to any excavation with the PWBC Facilities Maintenance 
Division, Building 3-1634, Butner Road.  Utilities are usually located 
within 5-10 workdays from the date of request but, due to weather 
conditions, construction workloads, etc., longer periods of time for these 
utility locates may be experienced.  This will be accomplished by 
submitting a Facilities Maintenance Division Service Order.  Service Orders 
are obtained by calling (910) 396-0321, or making the request online at 
http://www/bragg/army/mil/pwbc/.  Service Order status can also be checked 
online at the same web address.  A copy of the PWBC Excavation Permit form 
will be provided at the Prework Conference.  The Contractor shall be 
responsible for coordination with the Information Technology Business 
Center (ITBC), Outside plant Branch, Building 1-1434, Scott Street, (910) 
396-8200, for locating Government-owned communication lines prior to any 
excavation.  The Contractor shall also be responsible for coordination with 
any known or suspected non-governmental utilities such as Sprint 
telecommunications or cable television.  A signed copy of the digging 
permit shall be kept on site at all times.

1.14.8.2   Disposal Permits

A permit is required to use the installation land clearing and inert debris 
and demolition landfills.  Landfill permits shall be processed with the 
Environmental Branch of the PWBC Environmental and Natural Resources 
Division through the Contracting Officer.  Permits are issued for the life 
of the specific contract only.  Only materials produced on the project for 
which the permits are issued may be disposed of in the land clearing and 
inert debris and demolition landfills.  The Contractor shall keep a copy of 
the completed permit with the vehicle throughout the contract disposal 
operation.  Copies of the disposal permit forms will be provided at the 
Preconstruction Conference.  The land clearing and inert debris and 
demolition debris disposal site locations are shown on the drawings.
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1.14.8.3   Borrow Permits

A permit is required to use the Fort Bragg borrow material pits.  Borrow 
pit permits shall be processed with the Environmental Branch of the PWBC 
Environmental and Natural Resources Division through the Contracting 
Officer.  Permits are issued for the life of the specific contract only.  
Borrow materials may only be used on the project for which the permits are 
issued.  The Contractor shall keep a copy of the completed permit with the 
vehicle throughout the contract borrow operation.  Copies of the borrow 
permit forms will be provided at the Preconstruction Conference.  The 
borrow pit location is shown on the drawings.

1.14.9   Road and/or Railroad Closures

Road and/or railroad closures will require 2 weeks' advance written notice 
and be subject to the Contracting Officer's approval.  Notice shall state 
reason for closure, date and time closure will commence and estimated 
duration of closure.  A sketch shall be provided showing location of 
excavated area and placement of barricades and signs.  Closures shall be 
limited to a maximum of 5 calendar days.  Kendenburg Street, Ardennes Road, 
and 6th Street from Kendenberg Street to Gruber Road are closed all year 
round Monday through Friday between the hours of 6:30 a.m. and 7:45 a.m.

1.14.10   Landfills

1.14.10.1   Land Clearing and Inert Debris (LCID) Landfill

The land clearing and inert debris (LCID) landfill is permitted for 
disposal of yard waste (pine needles, limbs, trees, untreated wood, 
unpainted wood), inert debris (bricks, concrete, rubble, glass, concertina 
wire), and uncontaminated soil.

1.14.10.2   Demolition Landfill

The demolition landfill is permitted for disposal of construction and 
renovation debris:  buildings, asphalt, painted and treated wood, 
incidental scrap metals, shingles, and debris incidental to construction 
such as cement or joint compound bags, plastic pails or metal cans or 
drums, insulation, and wallboard.

1.14.10.3   Transfer Station

White goods (appliances), tires, aluminum cans, and municipal solid waste 
(such as paper, plastic, cardboard, or household garbage) must be disposed 
of at the transfer station.  Special arrangements must be made with the 
Environmental Branch of the PWBC Environmental and Natural Resources 
Division through the Contracting Officer to dispose of liquids, hazardous 
waste, and tires.

1.14.10.4   Disposal of Asbestos

Non-friable asbestos can be disposed of in the demolition landfill.  
Friable asbestos must be double bagged and disposed of in the section of 
the demolition landfill designated for that purpose.

1.14.10.5   Municipal Solid Waste (MSW)

Municipal solid waste (MSW) shall be disposed of in dumpsters (either Fort 
Bragg's or the contractor's) designated for MSW or at the Fort Bragg 
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transfer station.  Operating hours for the transfer station are 7:30 a.m. 
to 3:00 p.m.  MSW shall be defined as any wastes other than those described 
above, to include garbage, vegetable waste and containers thereof resulting 
from the handling, preparation, cooking and consumption of foods, and 
excess quantities of paper, plastic, and cardboard (construction material 
packaging is acceptable).

1.14.10.6   Trash Containers

All trash containers on the job site must be covered at all times to ensure 
that trash does not blow around.  In addition, all light/loose material 
will be secured such that it will not blow around during windy weather.

1.14.10.7   Construction Debris Leaving Site

All construction debris/trash that leaves the project site will be covered 
from the time that it leaves the construction site.  Any mud or soil which 
leaves the project site will be cleaned up by the Contractor immediately 
upon discovery or notification of such an occurrence.

1.14.11   Landforms

Contractor will be required to maintain existing landforms, drainage 
patterns, and healthy, mature vegetation to the maximum extent possible and 
will replace damaged vegetation, sod, and ground cover.

1.14.12   Topsoil

Any suitable topsoil stripped from the site during the course of work will 
be stockpiled onsite for reuse.  Any excess topsoil remaining upon 
completion of project will be stockpiled in the DPW compound.

1.14.13   Unforeseen Site Conditions

Any unforeseen site conditions, unmapped utility systems, or 
historical/archeological items encountered during site surveys, soil 
borings, or construction excavation will be reported to the Contracting 
Officer.

1.14.14   Replacement

The Contractor shall be held responsible for the replacement of any utility 
systems, facilities, or Government equipment damaged during the course of 
the contract.

1.14.15   Mowing

The Contractor will mow the grass on the construction site weekly or when 
the following conditions warrant:  centipede grass will be maintained to a 
maximum height of 2 inches and a minimum height of 1 inch; all other 
grasses will be mowed to keep the height of the grass to a maximum of 4 
inches and a minimum of 2 inches.

1.14.16   Communications Systems

The Director of Information Management will be notified through the 
Contracting Officer's Representative of the preparatory meeting for the 
communications system.
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1.15   REQUEST FOR INFORMATION (RFI) SYSTEM

The Government has developed an electronic database, the Request for 
Information (RFI) System, to track and answer Contractor questions, 
requests for information and clarifications during construction.  The use 
of the RFI System for all requests (the Contractor's as well as the 
subcontractors'/suppliers') is a contractual requirement for this project.  
The Contractor will enter the system over the Internet using a WEB browser 
such as Internet Explorer 5.0 or newer or Netscape 4.7 or newer and any 
Internet service provider.  The Government will provide the Contractor a 
user identification and password for the system that will only allow the 
Contractor to enter and view the requests for this project.  The Contractor 
will provide the Government the E-mail address for the individual(s) 
inputting into the system in order that E-mail messages can be sent from 
the Government to the Contractor indicating a response to the request.  The 
Government will provide instructions in the use of the RFI system.  The 
Contractor must fill in seven fields in the Contractor Data portion of the 
RFI form, which include Date Required, Priority, Short Description, Problem 
Description, Recommended Action, Cost, and Time.  The Government will be 
notified through an E-mail message that the Contractor has entered a 
request into the system.  When the Government has answered the request, an 
E-mail message will be sent informing the Contractor that the answer to the 
request is in the system.  The Contractor will enter the system to retrieve 
the answer using the same procedure to enter the question.  The RFI System 
assigns a unique number to each request.  The Contractor will not be 
reimbursed separately for the required use of this system.  The Contractor 
shall include any costs associated with the use of this system into their 
bid.

1.16   PROGRESS PHOTOGRAPHS

The Contractor shall, during the progress of the project, furnish the 
Contracting Officer progress photographs and color slides to depict 
progress of construction.  The photographic work shall be performed by a 
qualified, established, commercial photographer.  The photographs and 
slides shall be taken between the 1st and 5th day of each month and be 
delivered to the Contracting Officer not later than the 20th day of the 
same month taken.  The photographs and slides shall be taken from not less 
than six positions for each month as selected by the Contracting Officer.  
They shall show, inasmuch as practicable, work accomplished during the 
previous month.  The photographs shall be 8-inch by 10-inch color glossy 
prints and the slides 35 millimeter color slides.  Each photograph shall be 
identified showing date made, contract title and number and a brief 
description of work depicted and shall be sequentially numbered.  The 
identifying data shall be placed on the back of the prints.  Slides shall 
have a number placed on the frame corresponding to the appropriate 
identified print, the name of the project, the date and a brief description 
of work depicted.  No identifying data shall appear on the face of prints 
or in the viewing area of slides.  One copy of each photograph and the 
corresponding negative and slide shall be furnished to the Contracting 
Officer by the time stipulated above.  No separate payment will be made for 
these services and all costs in connection therewith shall be considered 
incidental to costs of the overall project.

1.17   CLEANUP

Construction debris, waste materials, packaging material and the like shall 
be removed from the work site daily.  Any dirt or mud which is tracked onto 
paved or surfaced roadways shall be cleaned away.  Materials resulting from 
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demolition activities which are salvageable shall be stored within the 
fenced area described above or at the supplemental storage area.  Stored 
material not in trailers, whether new or salvaged, shall be neatly stacked 
when stored.

1.18   RESTORATION OF STORAGE AREA

Upon completion of the project and after removal of trailers, materials, 
and equipment from within the fenced area, the fence shall be removed and 
will become the property of the Contractor.  Areas used by the Contractor 
for the storage of equipment or material, or other use, shall be restored 
to the original or better condition.  Gravel used to traverse grassed areas 
shall be removed and the area restored to its original condition, including 
top soil and seeding as necessary.

PART 2   PRODUCTS (NOT APPLICABLE)
PART 3   EXECUTION (NOT APPLICABLE)        -- End of Section --
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SECTION 01572

CONSTRUCTION AND DEMOLITION WASTE MANAGEMENT
10/01

1.1   GOVERNMENT POLICY

Government policy is to apply sound environmental principles in the design, 
construction and use of facilities.  As part of the implementation of that 
policy the Contractor shall: (1) practice efficient waste management when 
sizing, cutting, and installing products and materials and (2) use all 
reasonable means to divert construction and demolition waste from landfills 
and incinerators and to facilitate their recycling or reuse.

1.2   MANAGEMENT

The Contractor shall take a pro-active, responsible role in the management 
of construction and demolition waste and require all subcontractors, 
vendors, and suppliers to participate in the effort.  Construction and 
demolition waste includes products of demolition or removal, excess or 
unusable construction materials, packaging materials for construction 
products, and other materials generated during the construction process but 
not incorporated into the work.  In the management of waste consideration 
shall be given to the availability of viable markets, the condition of the 
material, the ability to provide the material in suitable condition and in 
a  quantity acceptable to available markets, and time constraints imposed 
by internal project completion mandates.  The Contractor shall be 
responsible for implementation of any special programs involving rebates or 
similar incentives related to recycling of waste.  Revenues or other 
savings obtained for salvage, or recycling shall accrue to the Contractor.  
Firms and facilities used for recycling, reuse, and disposal shall be 
appropriately permitted for the intended use to the extent required by 
federal, state, and local regulations.

1.3   PLAN

A waste management plan shall be submitted within 15 days after contract 
award and prior to initiating any site preparation work.  The plan shall 
include the following:

a.  Name of individuals on the Contractor's staff responsible for waste 
prevention and management.

b.  Actions that will be taken to reduce solid waste generation.

c.  Description of the specific approaches to be used in 
recycling/reuse of the various materials generated, including the areas 
and equipment to be used for processing, sorting, and temporary storage 
of wastes.

d.  Characterization, including estimated types and quantities, of the 
waste to be generated.

e.  Name of landfill and/or incinerator to be used and the estimated 
costs for use, assuming that there would be no salvage or recycling on 
the project.
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f.  Identification of local and regional reuse programs, including 
non-profit organizations such as schools, local housing agencies, and 
organizations that accept used materials such as materials exchange 
networks and Habitat for Humanity.

g.  List of specific waste materials that will be salvaged for resale, 
salvaged and reused, or recycled.  Recycling facilities that will be 
used shall be identified.

h.  Identification of materials that cannot be recycled/reused with an 
explanation or justification.

i.  Anticipated net cost savings determined by subtracting Contractor 
program management costs and the cost of disposal from the revenue 
generated by sale of the materials and the incineration and/or landfill 
cost avoidance.

1.4   RECORDS

Records shall be maintained to document the quantity of waste generated; 
the quantity of waste diverted through sale, reuse, or recycling; and the 
quantity of waste disposed by landfill or incineration.  The records shall 
be made available to the Contracting Officer during construction, and a 
copy of the records shall be delivered to the Contracting Officer upon 
completion of the construction.

1.5   COLLECTION

The necessary containers, bins and storage areas to facilitate effective 
waste management shall be provided and shall be clearly and appropriately 
identified.  Recyclable materials shall be handled to prevent contamination 
of materials from incompatible products and materials and separated by one 
of the following methods:

1.5.1   Source Separated Method.

Waste products and materials that are recyclable shall be separated from 
trash and sorted into appropriately marked separate containers and then 
transported to the respective recycling facility for further processing.

1.5.2   Co-Mingled Method.

Waste products and recyclable materials shall be placed into a single 
container and then transported to a recycling facility where the recyclable 
materials are sorted and processed.

1.5.3   Other Methods.

Other methods proposed by the Contractor may be used when approved by the 
Contracting Officer.

1.6   DISPOSAL

Except as otherwise specified in other sections of the specifications, 
disposal shall be in accordance with the following:

1.6.1   Reuse.
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First consideration shall be given to salvage for reuse since little or no 
re-processing is necessary for this method, and less pollution is created 
when items are reused in their original form.  Sale or donation of waste 
suitable for reuse shall be considered.  Salvaged materials, other than 
those specified in other sections to be salvaged and reinstalled, shall not 
be used in this project.

1.6.2   Recycle.

Waste materials not suitable for reuse, but having value as being 
recyclable, shall be made available for recycling whenever economically 
feasible.

1.6.3   Waste.

Materials with no practical use or economic benefit shall be disposed at a 
landfill or incinerator.

       -- End of Section --
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SECTION 01670

RECYCLED / RECOVERED MATERIALS

12/01

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

40 CFR 247 Comprehensive Procurement Guideline for 
Products Containing Recovered Materials 

 
1.2   OBJECTIVES

Government procurement policy is to acquire, in a cost effective manner, 
items containing the highest percentage of recycled and recovered materials 
practicable consistent with maintaining a satisfactory level of competition 
without adversely affecting performance requirements or exposing suppliers' 
employees to undue hazards from the recovered materials.  The Environmental 
Protection Agency (EPA) has designated certain items which must contain a 
specified percent range of recovered or recycled materials.  EPA designated 
products specified in this contract comply with the stated policy and with 
the EPA guidelines.  The Contractor shall make all reasonable efforts to 
use recycled and recovered materials in providing the EPA designated 
products and in otherwise utilizing recycled and recovered materials in the 
execution of the work.

1.3   EPA DESIGNATED ITEMS INCORPORATED IN THE WORK

Various sections of the specifications contain requirements for materials 
that have been designated by EPA as being products which are or can be made 
with recovered or recycled materials.  These items, when incorporated into 
the work under this contract, shall contain at least the specified 
percentage of recycled or recovered materials unless adequate justification 
 (non-availability) for non-use is provided.  When a designated item is 
specified as an option to a non-designated item, the designated item 
requirements apply only if the designated item is used in the work.

1.4   EPA PROPOSED ITEMS INCORPORATED IN THE WORK

Products other than those designated by EPA are still being researched and 
are being considered for future Comprehensive Procurement Guideline (CPG) 
designation.  It is recommended that these items, when incorporated in the 
work under this contract, contain the highest practicable percentage of 
recycled or recovered materials, provided specified requirements are also 
met.

1.5   EPA LISTED ITEMS USED IN CONDUCT OF THE WORK BUT NOT INCORPORATED IN 
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THE WORK

There are many products listed in 40 CFR 247 which have been designated or 
proposed by EPA to include recycled or recovered materials that may be used 
by the Contractor in performing the work but will not be incorporated into 
the work.  These products include office products, temporary traffic 
control products, and pallets.  It is recommended that these 
non-construction products, when used in the conduct of the work, contain 
the highest practicable percentage of recycled or recovered materials and 
that these products be recycled when no longer needed.

        -- End of Section --
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SECTION 01780A

CLOSEOUT SUBMITTALS
05/02

PART 1   GENERAL

1.1   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

As-Built Drawings; G, RE

  Drawings showing final as-built conditions of the project.  The 
final CADD as-built drawings shall consist of one set of 
electronic CADD drawing files in the specified format, one set of 
mylar drawings, 2 sets of blue-line prints of the mylars, and one 
set of the approved working as-built drawings. 

SD-03 Product Data

As-Built Record of Equipment and Materials; G, RE

  Two copies of the record listing the as-built materials and 
equipment incorporated into the construction of the project, 
including certification of training.

Warranty Management Plan; G, RE

  Two sets of the warranty management plan containing information 
relevant to the warranty of materials and equipment incorporated 
into the construction project, including the starting date of 
warranty of construction.  The Contractor shall furnish with each 
warranty the name, address, and telephone number of each of the 
guarantor's representatives nearest to the project location.

Warranty Tags; G, RE

  Two record copies of the warranty tags showing the layout and 
design.

Final Cleaning; G, RE

  Two copies of the listing of completed final clean-up items.

1.2   PROJECT RECORD DOCUMENTS

1.2.1   As-Built Drawings
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This paragraph covers as-built drawings complete, as a requirement of the 
contract.  The terms "drawings," "contract drawings," "drawing files," 
"working as-built drawings" and "final as-built drawings" refer to contract 
drawings which are revised to be used for final as-built drawings.

1.2.1.1   Government Furnished Materials

One set of electronic CADD files in the specified software and format 
revised to reflect all bid amendments will be provided by the Government at 
the preconstruction conference for projects requiring CADD file as-built 
drawings.

1.2.1.2   Working As-Built and Final As-Built Drawings

The Contractor shall revise 2 sets of paper drawings by red-line process to 
show the as-built conditions during the prosecution of the project.  These 
working as-built marked drawings shall be kept current on a weekly basis 
and at least one set shall be available on the jobsite at all times.  
Changes from the contract plans which are made in the work or additional 
information which might be uncovered in the course of construction shall be 
accurately and neatly recorded as they occur by means of details and notes. 
 Final as-built drawings shall be prepared after the completion of each 
definable feature of work as listed in the Contractor Quality Control Plan 
(Foundations, Utilities, Structural Steel, etc., as appropriate for the 
project).  The working as-built marked prints and final as-built drawings 
will be jointly reviewed for accuracy and completeness by the Contracting 
Officer and the Contractor prior to submission of each monthly pay 
estimate.  If the Contractor fails to maintain the working and final 
as-built drawings as specified herein, the Contracting Officer will deduct 
from the monthly progress payment an amount representing the estimated cost 
of maintaining the as-built drawings.  This monthly deduction will continue 
until an agreement can be reached between the Contracting Officer and the 
Contractor regarding the accuracy and completeness of updated drawings.  
The working and final as-built drawings shall show, but shall not be 
limited to, the following information:

     a.  The actual location, kinds and sizes of all sub-surface utility 
lines.  In order that the location of these lines and appurtenances may be 
determined in the event the surface openings or indicators become covered 
over or obscured, the as-built drawings shall show, by offset dimensions to 
two permanently fixed surface features, the end of each run including each 
change in direction.  Valves, splice boxes and similar appurtenances shall 
be located by dimensioning along the utility run from a reference point.  
The average depth below the surface of each run shall also be recorded.

     b.  The location and dimensions of any changes within the building 
structure.

     c.  Correct grade, elevations, cross section, or alignment of roads, 
earthwork, structures or utilities if any changes were made from contract 
plans.

     d.  Changes in details of design or additional information obtained 
from working drawings specified to be prepared and/or furnished by the 
Contractor; including but not limited to fabrication, erection, 
installation plans and placing details, pipe sizes, insulation material, 
dimensions of equipment foundations, etc.

     e.  The topography, invert elevations and grades of drainage installed 

SECTION 01780A  Page 3



Upgrade Access Control Point, Longstreet Road DACA21-03-R-0014
Fort Bragg, NC

or affected as part of the project construction.

     f.  Changes or modifications which result from the final inspection.

     g.  Where contract drawings or specifications present options, only 
the option selected for construction shall be shown on the final as-built 
prints.

     h.  If borrow material for this project is from sources on Government 
property, or if Government property is used as a spoil area, the Contractor 
shall furnish a contour map of the final borrow pit/spoil area elevations.

     i.  Systems designed or enhanced by the Contractor, such as HVAC 
controls, fire alarm, fire sprinkler, and irrigation systems.

     j.  Modifications (change order price shall include the Contractor's 
cost to change working and final as-built drawings to reflect 
modifications) and compliance with the following procedures.

(1)  Directions in the modification for posting descriptive 
changes shall be followed.

(2)  A Modification Circle shall be placed at the location of each 
deletion.

(3)  For new details or sections which are added to a drawing, a 
Modification Circle shall be placed by the detail or section title.

(4)  For minor changes, a Modification Circle shall be placed by 
the area changed on the drawing (each location).

(5)  For major changes to a drawing, a Modification Circle shall 
be placed by the title of the affected plan, section, or detail at 
each location.

(6)  For changes to schedules or drawings, a Modification Circle 
shall be placed either by the schedule heading or by the change in 
the schedule.

(7)  The Modification Circle size shall be 1/2 inch diameter 
unless the area where the circle is to be placed is crowded.  
Smaller size circle shall be used for crowded areas.

1.2.1.3   Drawing Preparation

The as-built drawings shall be modified as may be necessary to correctly 
show the features of the project as it has been constructed by bringing the 
contract set into agreement with approved working as-built prints, and 
adding such additional drawings as may be necessary.  These working 
as-built marked prints shall be neat, legible and accurate.  These drawings 
are part of the permanent records of this project and shall be returned to 
the Contracting Officer after approval by the Government.  Any drawings 
damaged or lost by the Contractor shall be satisfactorily replaced by the 
Contractor at no expense to the Government.

1.2.1.4   Computer Aided Design and Drafting (CADD) Drawings

Only personnel proficient in the preparation of CADD drawings shall be 
employed to modify the contract drawings or prepare additional new 
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drawings.  Additions and corrections to the contract drawings shall be 
equal in quality and detail to that of the originals.  Line colors, line 
weights, lettering, layering conventions, and symbols shall be the same as 
the original line colors, line weights, lettering, layering conventions, 
and symbols.  If additional drawings are required, they shall be prepared 
using the specified electronic file format applying the same graphic 
standards specified for original drawings.  The title block and drawing 
border to be used for any new final as-built drawings shall be identical to 
that used on the contract drawings.  Additions and corrections to the 
contract drawings shall be accomplished using CADD files.  The Contractor 
will be furnished "as-designed" drawings in Microstation J format 
compatible with a Windows NT operating system.  The electronic files will 
be supplied on compact disc, read-only memory (CD-ROM).  The Contractor 
shall be responsible for providing all program files and hardware necessary 
to prepare final as-built drawings.  The Contracting Officer will review 
final as-built drawings for accuracy and the Contractor shall make required 
corrections, changes, additions, and deletions.

     a.  CADD colors shall be the "base" colors of red, green, and blue.  
Color code for changes shall be as follows:

(1)  Deletions (red) - Deleted graphic items (lines) shall be 
colored red with red lettering in notes and leaders.

(2)  Additions (Green) - Added items shall be drawn in green with 
green lettering in notes and leaders.

(3)  Special (Blue) - Items requiring special information, 
coordination, or special detailing or detailing notes shall be in 
blue.

     b.  The Contract Drawing files shall be renamed in a manner related to 
the contract number (i.e., 98-C-10.DGN) as instructed in the 
Pre-Construction conference.  Marked-up changes shall be made only to those 
renamed files.  All changes shall be made on the layer/level as the 
original item.  There shall be no deletions of existing lines; existing 
lines shall be over struck in red.  Additions shall be in green with line 
weights the same as the drawing.  Special notes shall be in blue on layer 
#63.

     c.  When final revisions have been completed, the cover sheet drawing 
shall show the wording "RECORD DRAWING AS-BUILT" followed by the name of 
the Contractor in letters at least  3/16 inch high.  All other contract 
drawings shall be marked either "AS-Built" drawing denoting no revisions on 
the sheet or "Revised As-Built" denoting one or more revisions.  Original 
contract drawings shall be dated in the revision block.

     d.  Within 10 days for contracts less than $5 million after Government 
approval of all of the working as-built drawings for a phase of work, the 
Contractor shall prepare the final CADD as-built drawings for that phase of 
work and submit two sets of blue-lined prints of these drawings for 
Government review and approval.  The Government will promptly return one 
set of prints annotated with any necessary corrections.  Within 7 days for 
contracts less than $5 million the Contractor shall revise the CADD files 
accordingly at no additional cost and submit one set of final prints for 
the completed phase of work to the Government.  Within 10 days for 
contracts less than $5 million of substantial completion of all phases of 
work, the Contractor shall submit the final as-built drawing package for 
the entire project.  The submittal shall consist of one set of electronic 
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files on compact disc, read-only memory (CD-ROM), one set of mylars, two 
sets of blue-line prints and one set of the approved working as-built 
drawings.  They shall be complete in all details and identical in form and 
function to the contract drawing files supplied by the Government.  Any 
transactions or adjustments necessary to accomplish this is the 
responsibility of the Contractor.  The Government reserves the right to 
reject any drawing files it deems incompatible with the customer's CADD 
system.  Paper prints, drawing files and storage media submitted will 
become the property of the Government upon final approval.  Failure to 
submit final as-built drawing files and marked prints as specified shall be 
cause for withholding any payment due the Contractor under this contract.  
Approval and acceptance of final as-built drawings shall be accomplished 
before final payment is made to the Contractor.

1.2.1.5   Payment

No separate payment will be made for as-built drawings required under this 
contract, and all costs accrued in connection with such drawings shall be 
considered a subsidiary obligation of the Contractor.

1.2.2   As-Built Record of Equipment and Materials

The Contractor shall furnish two copies of preliminary record of equipment 
and materials used on the project 15 days prior to final inspection.  This 
preliminary submittal will be reviewed and returned 2 days after final 
inspection with Government comments.  Operation and Maintenance Manuals and 
Spare Parts Lists shall be included in the Equipment Records.  Two sets of 
final record of equipment and materials shall be submitted 10 days after 
final inspection.  The designations shall be keyed to the related area 
depicted on the contract drawings.  The record shall list the following 
data:

RECORD OF DESIGNATED EQUIPMENT AND MATERIALS DATA

  Description      Specification     Manufacturer      Composition     Where
                   Section           and Catalog,      and Size        Used
                                     Model, and
                                     Serial Number 

Tire Shredders (cat claws)
Active Vehicle Barriers
Electronic Variable Message Signs
Video Surveillance System

Certification of training for equipment operation and maintenance Contractor 
shall submit list of equipment requiring training for approval.  Upon 
completion of training, Contractor shall submit certification including 
equipment item, names of manufacturer's representatives in attendance, and 
name of Government Representatives in attendance.  Certification shall be 
signed and dated by all participants.  Training shall be completed with 
project punchlist, prior to final payment.

1.2.3   Final Approved Shop Drawings

The Contractor shall furnish final approved project shop drawings 30 days 
after transfer of the completed facility.

1.2.4   Construction Contract Specifications
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The Contractor shall furnish final as-built construction contract 
specifications, including modifications thereto, 30 days after transfer of 
the completed facility.

1.2.5   Real Property Equipment

The Contractor shall furnish a list of installed equipment furnished under 
this contract.  The list shall include all information usually listed on 
manufacturer's name plate.  The "EQUIPMENT-IN-PLACE LIST" shall include, as 
applicable, the following for each piece of equipment installed:  
description of item, location (by room number), model number, serial 
number, capacity, name and address of manufacturer, name and address of 
equipment supplier, condition, spare parts list, manufacturer's catalog, 
and warranty.  A draft list shall be furnished at time of transfer.  The 
final list shall be furnished 30 days after transfer of the completed 
facility.

1.3   WARRANTY MANAGEMENT

1.3.1   Warranty Management Plan

The Contractor shall develop a warranty management plan which shall contain 
information relevant to the clause Warranty of Construction.  At least 30 
days before the planned pre-warranty conference, the Contractor shall 
submit the warranty management plan for Government approval.  The warranty 
management plan shall include all required actions and documents to assure 
that the Government receives all warranties to which it is entitled.  The 
plan shall be in narrative form and contain sufficient detail to render it 
suitable for use by future maintenance and repair personnel, whether 
tradesmen, or of engineering background, not necessarily familiar with this 
contract.  The term "status" as indicated below shall include due date and 
whether item has been submitted or was accomplished.  Warranty information 
made available during the construction phase shall be submitted to the 
Contracting Officer for approval prior to each monthly pay estimate.  
Approved information shall be assembled in a binder and shall be turned 
over to the Government upon acceptance of the work.  The construction 
warranty period shall begin on the date of project acceptance and shall 
continue for the full product warranty period.  A joint 4 month and 9 month 
warranty inspection shall be conducted, measured from time of acceptance, 
by the Contractor, Contracting Officer and the Customer Representative.  
Information contained in the warranty management plan shall include, but 
shall not be limited to, the following:

     a.  Roles and responsibilities of all personnel associated with the 
warranty process, including points of contact and telephone numbers within 
the organizations of the Contractors, subcontractors, manufacturers or 
suppliers involved.

     b.  Listing and status of delivery of all Certificates of Warranty for 
extended warranty items, to include roofs, HVAC balancing, pumps, motors, 
transformers, and for all commissioned systems such as fire protection and 
alarm systems, sprinkler systems, lightning protection systems, etc.

     c.  A list for each warranted equipment, item, feature of construction 
or system indicating:

1.  Name of item.
2.  Model and serial numbers.
3.  Location where installed.
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4.  Name and phone numbers of manufacturers or suppliers.
5.  Names, addresses and telephone numbers of sources of spare 
parts.
6.  Warranties and terms of warranty.  This shall include one-year 
overall warranty of construction.  Items which have extended 
warranties shall be indicated with separate warranty expiration 
dates.
7.  Cross-reference to warranty certificates as applicable.
8.  Starting point and duration of warranty period.
9.  Summary of maintenance procedures required to continue the 
warranty in force.
10. Cross-reference to specific pertinent Operation and 
Maintenance manuals.
11. Organization, names and phone numbers of persons to call for 
warranty service.
12. Typical response time and repair time expected for various 
warranted equipment.

     d.  The Contractor's plans for attendance at the 4 and 9 month 
post-construction warranty inspections conducted by the Government.

     e.  Procedure and status of tagging of all equipment covered by 
extended warranties.

     f.  Copies of instructions to be posted near selected pieces of 
equipment where operation is critical for warranty and/or safety reasons.

1.3.2   Performance Bond

The Contractor's Performance Bond shall remain effective throughout the 
warranty period.

     a.  In the event the Contractor fails to commence and diligently 
pursue any construction warranty work required, the Contracting Officer 
will have the work performed by others, and after completion of the work, 
will charge the remaining construction warranty funds of expenses incurred 
by the Government while performing the work, including, but not limited to 
administrative expenses.

     b.  In the event sufficient funds are not available to cover the 
construction warranty work performed by the Government at the Contractor's 
expense, the Contracting Officer will have the right to recoup expenses 
from the bonding company.

     c.  Following oral or written notification of required construction 
warranty repair work, the Contractor shall respond in a timely manner.  
Written verification will follow oral instructions.  Failure of the 
Contractor to respond will be cause for the Contracting Officer to proceed 
against the Contractor.

1.3.3   Pre-Warranty Conference

Prior to contract completion, and at a time designated by the Contracting 
Officer, the Contractor shall meet with the Contracting Officer to develop a 
mutual understanding with respect to the requirements of this section.  
Communication procedures for Contractor notification of construction warranty 
defects, priorities with respect to the type of defect, reasonable time 
required for Contractor response, and other details deemed necessary by the 
Contracting Officer for the execution of the construction warranty shall be 
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established/reviewed at this meeting.  In connection with these requirements 
and at the time of the Contractor's quality control completion inspection, 
the Contractor shall furnish the name, telephone number and address of a 
licensed and bonded company which is authorized to initiate and pursue 
construction warranty work action on behalf of the Contractor.  This point of 
contact will be located within the local service area of the warranted 
construction, shall be continuously available, and shall be responsive to 
Government inquiry on warranty work action and status.  This requirement does 
not relieve the Contractor of any of its responsibilities in connection with 
other portions of this provision.

1.3.4   Contractor's Response to Construction Warranty Service Requirements

Following oral or written notification by the Contracting Officer, the 
Contractor shall respond to construction warranty service requirements in 
accordance with the "Construction Warranty Service Priority List" and the 
three categories of priorities listed below.  The Contractor shall submit a 
report on any warranty item that has been repaired during the warranty 
period.  The report shall include the cause of the problem, date reported, 
corrective action taken, and when the repair was completed.  If the 
Contractor does not perform the construction warranty within the timeframes 
specified, the Government will perform the work and backcharge the 
construction warranty payment item established.

     a.  First Priority Code 1.  Perform onsite inspection to evaluate 
situation, and determine course of action within 4 hours, initiate work 
within 6 hours and work continuously to completion or relief.

     b.  Second Priority Code 2.  Perform onsite inspection to evaluate 
situation, and determine course of action within 8 hours, initiate work 
within 24 hours and work continuously to completion or relief.

     c.  Third Priority Code 3.  All other work to be initiated within 3 
work days and work continuously to completion or relief.

     d.  The "Construction Warranty Service Priority List" is as follows:

Code 1-Air Conditioning Systems
(1)  Recreational support.
(2)  Air conditioning leak in part of building, if causing damage.
(3)  Air conditioning system not cooling properly.

Code 1-Doors
(1)  Overhead doors not operational, causing a security, fire, or 
safety problem.
(2)  Interior, exterior personnel doors or hardware, not 
functioning properly, causing a security, fire, or safety problem.

Code 3-Doors
(1)  Overhead doors not operational.
(2)  Interior/exterior personnel doors or hardware not functioning 
properly.

Code 1-Electrical
(1)  Power failure (entire area or any building operational after 
1600 hours).
(2)  Security lights
(3)  Smoke detectors
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Code 2-Electrical
(1)  Power failure (no power to a room or part of building).
(2)  Receptacle and lights (in a room or part of building).

Code 3-Electrical
Street lights.

Code 1-Gas
(1)  Leaks and breaks.
(2)  No gas to family housing unit or cantonment area.

Code 1-Heat
(1).  Area power failure affecting heat.
(2).  Heater in unit not working.

Code 2-Kitchen Equipment
(1)  Dishwasher not operating properly.
(2)  All other equipment hampering preparation of a meal.

Code 1-Plumbing
(1)  Hot water heater failure.
(2)  Leaking water supply pipes.

Code 2-Plumbing
(1)  Flush valves not operating properly.
(2)  Fixture drain, supply line to commode, or any water pipe 
leaking.
(3)  Commode leaking at base.

Code 3  -Plumbing
Leaky faucets.

Code 3-Interior
(1)  Floors damaged.
(2)  Paint chipping or peeling.
(3)  Casework.

Code 1-Roof Leaks
Temporary repairs will be made where major damage to property is 
occurring.

Code 2-Roof Leaks
Where major damage to property is not occurring, check for location of 
leak during rain and complete repairs on a Code 2 basis.

Code 2-Water (Exterior)
No water to facility.

Code 2-Water (Hot)
No hot water in portion of building listed.

Code 3-All other work not listed above.

1.3.5   Warranty Tags

At the time of installation, each warranted item shall be tagged with a 
durable, oil and water resistant tag approved by the Contracting Officer.  
Each tag shall be attached with a copper wire and shall be sprayed with a 
silicone waterproof coating.  The date of acceptance and the QC signature 
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shall remain blank until project is accepted for beneficial occupancy.  The 
tag shall show the following information.

     a.  Type of product/material_____________________________________.

     b.  Model number_________________________________________________.

     c.  Serial number________________________________________________.

     d.  Contract number______________________________________________.

     e.  Warranty period___________from___________to__________________.

     f.  Inspector's signature________________________________________.

     g.  Construction Contractor______________________________________.

         Address______________________________________________________.

         Telephone number_____________________________________________.

     h.  Warranty contact_____________________________________________.

         Address______________________________________________________.

         Telephone number_____________________________________________.

     i.  Warranty response time priority code_________________________.

     j.  WARNING - PROJECT PERSONNEL TO PERFORM ONLY OPERATIONAL MAINTENANCE 
DURING THE WARRANTY PERIOD.

1.4   MECHANICAL TESTING, ADJUSTING, BALANCING, AND COMMISSIONING

Prior to final inspection and transfer of the completed facility; all 
reports, statements, certificates, and completed checklists for testing, 
adjusting, balancing, and commissioning of mechanical systems shall be 
submitted to and approved by the Contracting Officer as specified in 
applicable technical specification sections.

Contractor shall provide training in operation and maintenance of all site 
equipment.  Representatives of equipment manufacturers shall attend 
training.

1.5   OPERATION AND MAINTENANCE MANUALS

Operation manuals and maintenance manuals shall be submitted as specified.  
Operation manuals and maintenance manuals provided in a common volume shall 
be clearly differentiated and shall be separately indexed.

1.6   FINAL CLEANING

The premises shall be left broom clean.  Stains, foreign substances, and 
temporary labels shall be removed from surfaces.  Carpet and soft surfaces 
shall be vacuumed.  Equipment and fixtures shall be cleaned to a sanitary 
condition.  Filters of operating equipment shall be cleaned.  Debris shall 
be removed from roofs, drainage systems, gutters, and downspouts.  Paved 
areas shall be swept and landscaped areas shall be raked clean.  The site 
shall have waste, surplus materials, and rubbish removed.  The project area 
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shall have temporary structures, barricades, project signs,  and 
construction facilities removed.  A list of completed clean-up items shall 
be submitted on the day of final inspection.

PART 2   PRODUCTS (NOT USED)

PART 3   EXECUTION (NOT USED)

        -- End of Section --
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SECTION 01781

OPERATION AND MAINTENANCE DATA
12/01

PART 1   GENERAL

1.1   SUBMISSION OF OPERATION AND MAINTENANCE DATA

Submit Operation and Maintenance (O&M) Data specifically applicable to this 
contract and a complete and concise depiction of the provided equipment, 
product, or system.  Organize and present information in sufficient detail 
to clearly explain O&M requirements at the system, equipment, component, 
and subassembly level.  Include an index preceding each submittal.  Submit 
in accordance with this section and Section 01330, "Submittal Procedures."

1.1.1   Package Quality

Documents must be fully legible.  Poor quality copies and material with 
hole punches obliterating the text or drawings will not be accepted.

1.1.2   Package Content

Data package content shall be as shown in the paragraph titled "Schedule of 
Operation and Maintenance Data Packages."  Comply with the data package 
requirements specified in the individual technical sections, including the 
content of the packages and addressing each product, component, and system 
designated for data package submission.

1.1.3   Changes to Submittals

Manufacturer-originated changes or revisions to submitted data shall be 
furnished by the Contractor if a component of an item is so affected 
subsequent to acceptance of the O&M Data.  Changes, additions, or revisions 
required by the Contracting Officer for final acceptance of submitted data, 
shall be submitted by the Contractor within 30 calendar days of the 
notification of this change requirement.

1.2   TYPES OF INFORMATION REQUIRED IN O&M DATA PACKAGES

1.2.1   Operating Instructions

Include specific instructions, procedures, and illustrations for the 
following phases of operation:

1.2.1.1   Safety Precautions

List personnel hazards and equipment or product safety precautions for all 
operating conditions.

1.2.1.2   Operator Prestart

Include procedures required to set up and prepare each system for use.

1.2.1.3   Startup, Shutdown, and Post-Shutdown Procedures
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Provide narrative description for Startup, Shutdown and Post-shutdown 
operating procedures including the control sequence for each procedure.

1.2.1.4   Normal Operations

Provide narrative description of Normal Operating Procedures.  Include 
Control Diagrams with data to explain operation and control of systems and 
specific equipment.

1.2.1.5   Emergency Operations

Include Emergency Procedures for equipment malfunctions to permit a short 
period of continued operation or to shut down the equipment to prevent 
further damage to systems and equipment.  Include Emergency Shutdown 
Instructions for fire, explosion, spills, or other foreseeable 
contingencies.  Provide guidance and procedures for emergency operation of 
all utility systems including required valve positions, valve locations and 
zones or portions of systems controlled.

1.2.1.6   Operator Service Requirements

Include instructions for services to be performed by the operator such as 
lubrication, adjustment, inspection, and recording gage readings.

1.2.1.7   Environmental Conditions

Include a list of Environmental Conditions (temperature, humidity, and 
other relevant data) that are best suited for the operation of each 
product, component or system.  Describe conditions under which the item 
equipment should not be allowed to run.

1.2.2   Preventive Maintenance

Include the following information for preventive and scheduled maintenance 
to minimize corrective maintenance and repair.

1.2.2.1   Lubrication Data

Include preventative maintenance lubrication data, in addition to 
instructions for lubrication provided under paragraph titled "Operator 
Service Requirements":

a.  A table showing recommended lubricants for specific temperature 
ranges and applications.

b.  Charts with a schematic diagram of the equipment showing 
lubrication points, recommended types and grades of lubricants, 
and capacities.

c.  A Lubrication Schedule showing service interval frequency.

1.2.2.2   Preventive Maintenance Plan and Schedule

Include manufacturer's schedule for routine preventive maintenance, 
inspections, tests and adjustments required to ensure proper and economical 
operation and to minimize corrective maintenance.  Provide manufacturer's 
projection of preventive maintenance work-hours on a daily, weekly, 
monthly, and annual basis including craft requirements by type of craft.  
For periodic calibrations, provide manufacturer's specified frequency and 

SECTION 01781  Page 3



Upgrade Access Control Point, Longstreet Road DACA21-03-R-0014
Fort Bragg, NC

procedures for each separate operation.

1.2.3   Corrective Maintenance (Repair)

Include manufacturer's recommended procedures and instructions for 
correcting problems and making repairs.

1.2.3.1   Troubleshooting Guides and Diagnostic Techniques

Include step-by-step procedures to promptly isolate the cause of typical 
malfunctions.  Describe clearly why the checkout is performed and what 
conditions are to be sought.  Identify tests or inspections and test 
equipment required to determine whether parts and equipment may be reused 
or require replacement.

1.2.3.2   Wiring Diagrams and Control Diagrams

Wiring diagrams and control diagrams shall be point-to-point drawings of 
wiring and control circuits including factory-field interfaces.  Provide a 
complete and accurate depiction of the actual job specific wiring and 
control work.  On diagrams, number electrical and electronic wiring and 
pneumatic control tubing and the terminals for each type, identically to 
actual installation configuration and numbering.

1.2.3.3   Maintenance and Repair Procedures

Include instructions and alist of tools required to repair or restore the 
product or equipment to proper condition or operating standards.

1.2.3.4   Removal and Replacement Instructions

Include step-by-step procedures and a list required tools and supplies for 
removal, replacement, disassembly, and assembly of components, assemblies, 
subassemblies, accessories, and attachments.  Provide tolerances, 
dimensions, settings and adjustments required.  Instructions shall include 
a combination of text and illustrations.

1.2.3.5   Spare Parts and Supply Lists

Include lists of spare parts and supplies required for maintenance and 
repair to ensure continued service or operation without unreasonable 
delays.  Special consideration is required for facilities at remote 
locations.  List spare parts and supplies that have a long lead-time to 
obtain.

1.2.4   Corrective Maintenance Work-Hours

Include manufacturer's projection of corrective maintenance work-hours 
including requirements by type of craft.  Corrective maintenance that 
requires completion or participation of the equipment manufacturer shall be 
identified and tabulated separately.

1.2.5   Appendices

Provide information required below and information not specified in the 
preceding paragraphs but pertinent to the maintenance or operation of the 
product or equipment.  Include the following:

1.2.6   Parts Identification
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Provide identification and coverage for all parts of each component, 
assembly, subassembly, and accessory of the end items subject to 
replacement.  Include special hardware requirements, such as requirement to 
use high-strength bolts and nuts.  Identify parts by make, model, serial 
number, and source of supply to allow reordering without further 
identification.  Provide clear and legible illustrations, drawings, and 
exploded views to enable easy identification of the items.  When 
illustrations omit the part numbers and description, both the illustrations 
and separate listing shall show the index, reference, or key number that 
will cross-reference the illustrated part to the listed part.  Parts shown 
in the listings shall be grouped by components, assemblies, and 
subassemblies in accordance with the manufacturer's standard practice.  
Parts data may cover more than one model or series of equipment, 
components, assemblies, subassemblies, attachments, or accessories, such as 
typically shown in a master parts catalog

1.2.6.1   Warranty Information

List and explain the various warranties and include the servicing and 
technical precautions prescribed by the manufacturers or contract documents 
in order to keep warranties in force.  Include warranty information for 
primary components such as the compressor of air conditioning system.

1.2.6.2   Personnel Training Requirements

Provide information available from the manufacturers that is needed for  
use in training designated personnel to properly operate and maintain the 
equipment and systems.

1.2.6.3   Testing Equipment and Special Tool Information

Include information on test equipment required to perform specified tests 
and on special tools needed for the operation, maintenance, and repair of 
components.

1.2.6.4   Contractor Information

Provide a list that includes the name, address, and telephone number of the 
General Contractor and each Subcontractor who installed the product or 
equipment, or system.  For each item, also provide the name address and 
telephone number of the manufacturer's representative and service 
organization most convenient to the project site.  Provide the name, 
address, and telephone number of the product, equipment, and system 
manufacturers.

1.3   SCHEDULE OF OPERATION AND MAINTENANCE DATA PACKAGES

Furnish the O&M data packages specified in individual technical sections.  
The required information for each O&M data package is as follows:

1.3.1   Data Package 1

a.  Safety precautions

b.  Maintenance and repair procedures

c.  Warranty information
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d.  Contractor information

e.  Spare parts and supply list

1.3.2   Data Package 2

a.  Safety precautions

b.  Normal operations

c.  Environmental conditions

d.  Lubrication data

e.  Preventive maintenance plan and schedule

f.  Maintenance and repair procedures

g.  Removal and replacement instructions

h.  Spare parts and supply list

i.  Parts identification

j.  Warranty information

k.  Contractor information

1.3.3   Data Package 3

a.  Safety precautions

b.  Normal operations

c.  Emergency operations

d.  Environmental conditions

e.  Lubrication data

f.  Preventive maintenance plan and schedule

g.  Troubleshooting guides and diagnostic techniques

h.  Wiring diagrams and control diagrams

i.  Maintenance and repair procedures

j.  Removal and replacement instructions

k.  Spare parts and supply list

l.  Parts identification

m.  Warranty information

n.  Testing equipment and special tool information

o.  Contractor information
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1.3.4   Data Package 4

a.  Safety precautions

b.  Operator prestart

c.  Startup, shutdown, and post-shutdown procedures

d.  Normal operations

e.  Emergency operations

f.  Operator service requirements

g.  Environmental conditions

h.  Lubrication data

i.  Preventive maintenance plan and schedule

j.  Troubleshooting guides and diagnostic techniques

k.  Wiring diagrams and control diagrams

l.  Maintenance and repair procedures

m.  Removal and replacement instructions

n.  Spare parts and supply list

o.  Corrective maintenance man-hours

p.  Parts identification

q.  Warranty information

r.  Personnel training requirements

s.  Testing equipment and special tool information

t.  Contractor information

1.3.5   Data Package 5

a.  Safety precautions

b.  Operator prestart

c.  Start-up, shutdown, and post-shutdown procedures

d.  Normal operations

e.  Environmental conditions

f.  Preventive maintenance plan and schedule

g.  Troubleshooting guides and diagnostic techniques
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h.  Wiring and control diagrams

i.  Maintenance and repair procedures

j.  Spare parts and supply list

k.  Testing equipments and special tools

l.  Warranty information

m.  Contractor information

PART 2   PRODUCTS

Not used.

PART 3   EXECUTION

Not used.

       -- End of Section --
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                                           SAVH-02013 (04/00)

SECTION 02013

ENVIRONMENTAL PROTECTION DURING CONSTRUCTION
04/00

PART 1   GENERAL

1.1   SCOPE

This section covers prevention of environmental pollution and damage to the 
environment as the result of construction operations under this contract 
and for those measures set forth in other technical provisions of these 
specifications.  For the purpose of this specification, environmental 
pollution and damage to the environment is defined as the presence of 
chemical, physical, or biological elements or agents which adversely affect 
human health or welfare; unfavorably alter ecological balances of 
importance to human life; affect other species of importance to man; or 
degrade the utility of the environment for aesthetic, cultural, and/or 
historical purposes.  The control of environmental pollution and damage 
requires consideration of the potential effects of an action upon air, 
water, and land resources, and includes management of visual aesthetics, 
natural and cultural resources, noise levels, solid waste, hazardous waste, 
toxic waste, radiant energy, and radioactive materials, as well as other 
pollutants.

1.2   QUALITY CONTROL

The Contractor shall establish and maintain quality control for 
environmental protection of all items set forth herein.  The Contractor 
shall record on daily reports any problems in complying with laws, 
regulations, ordinances, and corrective action taken.  The Contractor shall 
immediately inform the Contracting Officer of any environmental problem.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Evironmental Protection Plan; G, RE.

The Contractor shall submit an Environmental Protection Plan which must be 
approved by the Contracting Officer with input from the PWBC 
Environmental/Natural Resources Division prior to construction.  The plan 
shall include, but is not limited to, the following:

a.  Legal Requirements:  A list of Federal, State, and local laws, 
regulations, and permits concerning environmental protection and pollution 
control and abatement that are applicable to the Contractor's proposed 
operations and the requirements imposed by those laws, regulations, and 
permits shall be included.  Whenever there is a conflict between Federal, 
State, or local laws, regulations, and permit requirements, the more 
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restrictive provision shall apply.

b.  Protection of Features:  The Contractor shall prepare a listing of 
methods to protect resources needing preservation within authorized work 
areas.  These include natural vegetation such as trees, shrubs, vines, 
grasses, and ground cover; landscape features; air and water quality; fish 
and wildlife habitat; endangered species; and soil conservation, as well as 
historical, archaeological, and cultural resources.

c.  Environmental Protection Procedures:  Procedures to be implemented to 
provide the required environmental protection and to comply with the 
applicable laws and regulations shall be included.  The Contractor shall 
set out the procedures to be followed to correct pollution of the 
environment due to accident, natural causes, or failure to follow the 
procedures set out in accordance with the Environmental Protection Plan.

Environmental Monitoring Management Plan; G, RE.

The Environmental Protection Plan shall include plans for monitoring 
environmental compliance for the job site, including land, water, air, 
noise, hazardous and toxic wastes, and materials and solid waste disposal.

Protection of Land Resources; G, RE.

Plan of protection for land resources as described in paragraph Protection 
of Land Resources of this specification shall be included.

Protection of Surface and Ground Water; G, RE.

Methods of protecting surface and ground water during construction 
activities as described in paragraph Protection of Water Resources of this 
specification shall be included.

Protection of Air Resources; G, RE.

Methods for protecting air resources as described in paragraph Protection 
of Air Resources of this specification shall be included.

SD-05 Design Data

Design Drawings; G, RE.

Drawings showing locations of any proposed temporary excavations or 
embankments for haul roads, stream crossings, material storage areas, 
temporary fuel tanks, sanitary facilities, and stockpiles of excess or 
spoil materials shall be included.

1.4   IMPLEMENTATION

The Contractor shall submit, in writing, the Environmental Protection Plan 
to the Contracting Officer within 10 days after receipt of Notice to 
Proceed.  The Contracting Officer shall forward the Contractor's plan to 
the PWBC Environmental/Natural Resources Division for approval.  Approval 
of the Contractor's plan will not relieve the Contractor of his 
responsibility for adequate and continuing control of pollutants and other 
environmental protection measures.

1.5   SUBCONTRACTORS
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Assurance that subcontractors comply with the environmental protection 
requirements of this section will be the responsibility of the prime 
Contractor.

1.6   NOTIFICATION

The Contracting Officer will notify the Contractor in writing of any 
observed noncompliance with the aforementioned Federal, State, or local 
laws or regulations, permits, and other elements of the Contractor's 
Environmental Protection Plan.  The Contractor shall, after receipt of such 
notice, inform the Contracting Officer of proposed corrective action and 
implement such action as approved by the PWBC Environmental/Natural 
Resources Division.  If the Contractor fails to comply promptly, the 
Contracting Officer may issue an order stopping all or part of the work 
until satisfactory corrective action has been taken.  No time extensions 
shall be granted or costs or damages allowed to the Contractor for any such 
suspension.

1.7   PROTECTION OF ENVIRONMENTAL RESOURCES

The environmental resources within the project boundaries and those 
affected outside the limits of permanent work under this contract shall be 
protected during the entire period of this contract.  The Contractor shall 
confine his activities to areas defined by the drawings and specifications. 
 Environmental protection shall be as stated in the following subparagraphs:

1.7.1   Protection of Land Resources

Prior to the start of any construction, the Contractor shall identify all 
land resources to be preserved within the Contractor's work area.  The 
Contractor shall not remove, cut, deface, injure, or destroy land 
resources, including trees, shrubs, vines, grasses, topsoil, and landforms, 
without special permission from the Contracting Officer.  No ropes, cables, 
or guys shall be fastened or attached to any trees for anchorage unless 
specifically authorized.  Where such special emergency use is permitted, 
the Contractor shall provide effective protection for land and vegetation 
resources at all times.

1.7.1.1   Forest Resources

Merchantable timber and pine straw shall neither be cut nor removed from 
the construction site until it has been assessed by the Savannah District 
Timber Harvest office in conjunction with PWBC Natural Resources Branch.  
The Savannah District Timber Harvest office will be given adequate time to 
arrange for the sale and removal of timber and pine straw.  In the event 
that the Savannah District and Natural Resources Branch determine the 
amount or quality of timber or pine straw is not merchantable, they will 
inform the Contracting Officer.  The Contracting Officer will authorize the 
Contractor to remove forest resources which are in the footprint of 
construction.

1.7.1.2   Work Area Limits

Prior to any construction, the Contractor shall mark the areas that are not 
required to accomplish all work to be performed under this contract.  
Isolated areas within the general work area which are to be saved and 
protected shall also be marked or fenced.  Monuments and markers shall be 
protected before construction operations begin.  Where construction 
operations are to be conducted during darkness, the markers shall still 
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remain visible.  The Contractor shall convey to his personnel the purpose 
of marking and/or protection of all necessary objects.  Damage to protected 
areas/objects shall be repaired immediately by the Contractor at no 
additional cost to the Government.

1.7.1.3   Protection of Landscape

Trees, shrubs, grasses, landforms, and other landscape features indicated 
and defined on the drawings to be preserved shall be clearly identified by 
marking, fencing, wrapping, or any other approved techniques.

1.7.1.4   Reduction of Exposure of Unprotected Erodible Soils

Earthwork brought to final grade shall be finished as indicated and 
specified.  Side slopes and back slopes shall be protected as soon as 
practicable upon completion of rough grading.  All earthwork shall be 
planned and conducted to minimize the duration of exposure of unprotected 
soils.  Except in instances where the constructed feature obscures borrow 
areas, quarries, and waste material areas, these areas shall not initially 
be cleared in total.  Clearing of such areas shall progress in reasonably 
sized increments as needed to use the areas as approved by the Contracting 
Officer.

1.7.1.5   Erosion and Sedimentation Control Plan

When the total area of land disturbed is 1 acre or more in size, an Erosion 
and Sedimentation Control Plan shall be prepared by the Contractor.  The 
plan will be prepared in accordance with North Carolina Administrative 
Code, Title 15, Department of Natural and Economic Resources, Chapter 4, 
Sedimentation Control, January 1978.  This plan is to be prepared, 
approved, and filed prior to the start of any land-disturbing activity.  
When the area to be disturbed is less than 1 acre, a formal plan will not 
be required; however, erosion and sedimentation control measures will be 
incorporated as part of the design.

1.7.1.6   Temporary Protection of Disturbed Areas

Such methods as necessary shall be utilized to effectively prevent erosion 
and control sedimentation at all times including, but not limited to, the 
following:

  a.  Control of Runoff:  Runoff from the construction site shall be 
controlled by construction of diversion ditches, benches, and silt basins; 
by checking dams and berms to reduce the velocity and divert runoff to 
protected drainage courses; and by any measures required by area-wide plans 
approved under Paragraph 208 of the Clean Water Act.

  b.  Sediment Basins:  Sediment from construction areas shall be trapped 
in temporary or permanent sediment basin in accordance with basin plans 
shown on the drawings.  The basins shall accommodate the runoff of a local 
5-year design storm.  They shall be constructed as approved by the 
Contracting Officer to prevent sedimentation of downstream or downslope 
areas.

1.7.1.7   Disposal of Chemical Waste

The Contractor is responsible for the proper use, storage, and disposal of 
chemical material and waste in accordance with Fort Bragg Regulation 200-2. 
 The PWBC Environmental/Natural Resources Division has established the 
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following requirements in order for the post to remain in compliance with 
hazardous waste requirements as established by both State of North Carolina 
and Federal environmental laws:

  a.  Compatible Containers:  Chemical waste shall be contained and stored 
in aboveground compatible containers.  Hazardous wastes shall not be stored 
underground.  Any release or spill to the environment will be immediately 
reported to the Contracting Officer, PWBC Fire Department at telephone 
(910) 396-8112 and to the PWNC Environmental/Natural Resources Division at 
telephone (910) 396-3341.

  b.  Recycling:  The Contractor is encouraged to provide for recycling of 
waste through the Defense Reutilization and Marketing Office, Fort Bragg.

  c.  Chemical Analysis:  The Contractor is responsible for obtaining 
chemical analysis of all chemical waste.  All chemical waste shall be 
disposed of in accordance with Fort Bragg's Waste Analysis Plan.  Sampling 
of suspected hazardous waste is required to determine the hazardous waste 
characterization of the material.  The Contractor is required to notify the 
Contracting Officer 1 day before the samples are taken.  Samples shall be 
delivered by the Contracting Officer to the PWBC Environmental/Natural 
Resources Division for transmittal to an independent analytical laboratory. 
 The laboratory shall be listed in the Environmental Protection Plan 
approved by the Contracting Officer and PWBC Environmental/Natural 
Resources Division.

  d.  Nonhazardous Waste:  Waste that has been certified as nonhazardous 
waste may be removed off the project site by the Contractor.  This waste 
shall be disposed of in accordance with all applicable State of North 
Carolina requirements and U.S. Army Center for Health Promotion and 
Preventive Medicine (CHPPM) guidance.  The Contractor shall address the 
disposal method and location of the disposal site for each chemical waste 
in the Environmental Protection Plan for the project.

  e.  Hazardous Waste:  The Contractor may not normally remove hazardous 
waste from Fort Bragg.  Removal shall be performed by a licensed hazardous 
waste firm.  The hazardous waste contractor shall prepare the hazardous 
waste manifest form for signature by the Environmental/Natural Resources 
Division before each shipment of hazardous waste.  Refer to Fort Bragg 
Regulation 200-2.

  f.  Labeling:  Each container of hazardous waste shall be immediately 
labeled with a hazardous waste label and marked with the current date once 
any hazardous waste is put in the container.  The Contractor shall keep the 
containers closed and inspect them weekly for signs of rust or 
deterioration.  Inspection results shall be documented.  Additionally, the 
U.S. Department of Transportation shipping name shall be marked on each 
container before it is removed from Fort Bragg.  Refer to Fort Bragg 
Regulation 200-2.

  g.  Training:  The Contractor shall ensure that all of his employees who 
handle hazardous waste are trained in the management requirements for 
hazardous waste.  Two hours of on-the-job training by the 
Environmental/Natural Resources Division will be scheduled for the first 
Wednesday of each month.  All Contractor employees physically handling or 
managing waste media shall receive this training.  Refer to Fort Bragg 
Regulation 200-2.

1.7.1.8   Disposal of Discarded Materials
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Discarded materials, other than those which can be included in the solid 
waste category, will be handled as directed by the Contracting Officer.  
Construction and demolition debris shall be disposed of at the Fort Bragg 
demolition landfill on Lamont Road, and materials contaminated by asbestos 
or lead paint shall be contained and disposed of in the asbestos section of 
the demolition landfill.  A permit from the PWBC Environmental/Natural 
Resources Division is required to dispose of materials in the landfills on 
post.

1.7.2   Preservation and Recovery of Historical, Archaeological, and Cultural 
Resources

Existing historical, archaeological, and cultural resources within the 
Contractor's work area will be designated by the Contracting Officer and 
precautions taken to preserve all significant resources as they existed at 
the time they were pointed out to the Contractor.  The Contracting 
Officer's guidance shall be taken from the recommendations of the cultural 
resources survey produced for the project area by the Savannah District, 
U.S. Army Corps of Engineers.  The Contractor shall install all protection 
for resources designated on the drawings and shall be responsible for their 
preservation during this contract.

1.7.2.1   Artifacts Discovered During Construction

Any unforeseen historical or archaeological finds encountered during 
Contractor operations shall be justification to cease all activity in the 
affected area.  The Contracting Officer shall be promptly notified and 
shall notify the PWBC Environmental/Natural Resources Division.  The 
Government will determine the significance of the findings, if necessary, 
after consultation with the North Carolina State Historic Preservation 
Officer, prior to authorizing the Contractor to resume operations in that 
area.

1.7.2.2   Cultural Resources Protected by Law

Cultural resources on Federal property are protected and managed by the 
Archaeological Resources Protection Act of 1979, and other applicable laws. 
 Artifacts may be collected on Fort Bragg only after approval by the 
Contracting Officer and the PWBC Environmental/Natural Resources office as 
part of a controlled research design for scientific and cultural purposes.  
Collection for personal use is not authorized.  Conviction subjects the 
violator to civil and criminal penalties.

1.7.3   Protection of Water Resources

The Contractor shall keep construction activities under surveillance, 
management, and control to avoid pollution of surface and ground waters.  
Special management techniques shall be implemented to control water 
pollution by any construction activities which are included in the 
performance of this contract.

1.7.3.1   Monitoring of Environmental Damage

Monitoring of water courses and wetland affected by construction activities 
shall be the responsibility of the Contractor.  Wetland is intolerant to 
disturbance and will require special design and management to prevent 
encroachment.  During construction, action will be required to maintain 
buffer areas and soil erosion control measures near water areas which could 
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be adversely affected by construction activities.

1.7.4   Protection of Wildlife and Wildlife Habitat

The Contractor shall keep construction activities under surveillance, 
management, and control to minimize interference with, disturbance to, and 
damage of wildlife.  Information concerning any species that require 
specific attention, along with measures for their protection, will be 
provided by the PWBC Environmental/Natural Resources Division through the 
Contracting Officer to the Contractor prior to start of construction 
operations.

1.7.4.1   Endangered Species Act

The Federal Endangered Species Act of 1973, as amended in 1982, requires 
that Federal lands be assessed for impacts upon endangered species and that 
such species be managed and protected.  Although there are a number of 
rare, threatened, or endangered plant and animal species on Fort Bragg 
which are listed by either the Federal or State Government, the species 
most often of concern are an endangered bird, the red-cockaded woodpecker 
(RCW) (Picoides borealis) and two endangered plants, the rough-leaf 
loosestrife (RLLS) (Lysimachia asperulaefolia) and Michaux's sumac (MS) 
(Rhus michauxii).  Species proposed for listing under the provisions of the 
Federal Endangered Species Act are entitled to the same protection as those 
actually listed.

1.7.4.2   Red-Cockaded Woodpecker

The RCW is dependent upon large numbers of mature pine trees for its 
survival.  The birds are not tolerant of disturbance.  Their habitat is 
managed by the PWBC Environmental/Natural Resources Division, Endangered 
Species Branch.  The habitat of the RCW is marked in the following manner:  
(1) cavity trees which are used by the birds for roosting and nesting are 
marked with two broad bands of white paint and (2) each colony site is 
protected by a buffer area at least 200 feet in diameter around the cavity 
trees.  Trees on the edge of the buffer area are marked with a single broad 
band of white paint.  Fixed activity such as storage of construction 
materials, operation of concrete batch plants, or parking of vehicles is 
not authorized inside the buffer area.  Molesting the birds or damaging 
their habitat is a violation of the Endangered Species Act.  Conviction can 
subject the violator to severe civil and criminal penalties.

1.7.4.3   Endangered Plants

Endangered plants are dependent for their survival upon specific 
environmental conditions such as soil type, slope aspect, moisture, and 
light.  They are not tolerant of disturbance.  Their habitat is managed by 
the PWBC Environmental/Natural Resources Division, Endangered Species 
Branch.  Each colony site is protected by a buffer area at least 200 feet 
in diameter.  Trees on the edge of the buffer area are marked with a single 
broad band of white paint.  Fixed activity such as storage of construction 
materials, operation of concrete batch plants, or parking of vehicles is 
prohibited inside the buffer area.  Damaging the habitat of endangered 
plants is a violation of the Endangered Species Act.  Conviction can 
subject the violator to severe civil and criminal penalties.

1.7.5   Protection of Air Resources

The Contractor shall keep construction activities under surveillance, 
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management, and control to minimize pollution of air resources.  All 
activities, equipment, processes, and work operated or performed by the 
Contractor in accomplishing the specified construction shall be in strict 
accordance with all State of North Carolina and Federal emission and 
performance laws and standards.  Ambient Air Quality Standards set by the 
Environmental Protection Agency (EPA) shall be maintained for all 
construction operations and activities.  The Contractor shall have 
sufficient functional equipment available to accomplish the task.

1.7.5.1   Particulates

Dust particles, aerosols, and gaseous byproducts from all construction 
activities and the processing and preparing of materials, such as from 
asphaltic batch plants, shall be controlled at all times.

1.7.5.2   Odors

Odors shall be controlled at all times for all construction activities, 
processing, and preparation of materials.

1.7.5.3   Air Quality

Monitoring of air quality shall be the responsibility of the Contractor.  
All air areas affected by the construction activities shall be monitored by 
the Contractor when directed by the Contracting Officer.

1.7.6   Reduction of Sound Intrusions

The Contractor shall keep construction activities under surveillance and 
control to minimize disturbances caused by excessive noise.  Equipment 
shall have properly operating noise-muffling devices for the entire length 
of the contract.

1.7.7   Application of Pesticides

The Contractor shall apply all pesticides in accordance with the 
requirements of the Federal Insecticide, Fungicide, and Rodenticide Act, 
using pesticides approved by the EPA and following the instructions on the 
manufacturer's label.  Application of termiticides during construction, if 
applicable, will be addressed in paragraph SOIL TREATMENT of Section 02315 
EXCAVATION, FILLING, AND BACKFILLING FOR BUILDINGS.

1.7.7.1   Licensing and Certification

All pesticide applications shall be performed by a Contractor certified in 
the EPA category or categories which cover the work to be performed and 
shall hold a valid business license.  For work at Fort Bragg, the 
Contractor shall be certified and licensed by the State of North Carolina.  
The Contractor shall present evidence of such licensing and certification 
to the Contracting Officer for approval prior to award of the contract.

1.8   POST-CONSTRUCTION CLEANUP

The Contractor shall be responsible for cleaning up all areas affected by 
the construction and restore them back to at least their original condition 
to include landscaping; planting of trees, grass, and shrubs damaged by 
construction; and raking and disposal of debris such as roofing shingles, 
paper, nails, glass, sheet metal, bricks, and waste concrete.  Backfilled 
areas shall be machine compacted and replanted with grass.  Construction 
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debris shall be removed and properly disposed of.  Culverts and drainage 
ditches with sediment from the construction area shall be cleared routinely 
to maintain proper drainage and recleaned prior to completion of the 
contract.

1.9   RESTORATION OF LANDSCAPE DAMAGE

The Contractor shall restore all landscape features damaged or destroyed 
during construction operations outside the limits of the approved work 
areas.  Such restoration shall be in accordance with the Environmental 
Protection Plan submitted for approval to the Contracting Officer.  This 
work will be accomplished at the Contractor's expense.

1.10   MAINTENANCE OF POLLUTION CONTROL FACILITIES

The Contractor shall maintain all constructed facilities and portable 
pollution control devices for the duration of the contract or for the 
length of time construction activities produce the particular pollutant.

1.10.1   Containment Berms

The Contractor shall build a containment berm around temporary aboveground 
fuel storage tanks.  The bermed area shall be large enough to contain 125 
percent of the volume of the storage tanks if there is a leak.  The 
Contractor shall not install any temporary underground storage tanks.

1.10.2   Erosion Control Devices

The Contractor shall immediately repair any damaged erosion control 
structures, such as silt fences, and remove accumulated sediment.

1.10.3   Storm Drains

The Contractor shall ensure sediment does not block storm drains.  The 
Contractor shall be responsible for cleaning storm drains blocked due to 
erosion of sediment off site.

1.11   TRAINING OF CONTRACTOR PERSONNEL IN POLLUTION CONTROL

The Contractor shall train his personnel in all phases of environmental 
protection.  The training shall include methods of detecting and avoiding 
pollution, familiarization with pollution standards, both statutory and 
contractual, and installation and care of facilities (vegetative covers and 
instruments required for monitoring purposes) to ensure adequate and 
continuous environmental pollution control.  Such training shall be 
completed before contract work begins.

PART 2   PRODUCTS (Not Applicable)
PART 3   EXECUTION (Not Applicable)

        -- End of Section --
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SECTION 02220

DEMOLITION
05/02

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI A10.6 (1990) Safety Requirements for Demolition 
Operations

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

40 CFR 61-SUBPART M National Emission Standard for Asbestos

U.S. ARMY CORPS OF ENGINEERS (USACE)

EM 385-1-1 (1996) U.S. Army Corps of Engineers Safety 
and Health Requirements Manual

1.2   GENERAL REQUIREMENTS

Do not begin demolition until authorization is received from the 
Contracting Officer.  Remove rubbish and debris from the project site; do 
not allow accumulations inside or outside the buildings.  The work includes 
demolition, salvage of identified items and materials, and removal of 
resulting rubbish and debris.  Rubbish and debris shall be removed from 
Government property daily, unless otherwise directed, to avoid accumulation 
at the demolition site.  Materials that cannot be removed daily shall be 
stored in areas specified by the Contracting Officer.  In the interest of 
occupational safety and health, the work shall be performed in accordance 
with EM 385-1-1, Section 23, Demolition, and other applicable Sections.  In 
the interest of conservation, salvage shall be pursued to the maximum 
extent possible (in accordance with Section 01572 CONSTRUCTION AND 
DEMOLITION WASTE MANAGEMENT, if applicable; salvaged items and materials 
shall be disposed of as specified.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only or as 
otherwise designated.  When used, a designation following the "G" 
designation identifies the office that will review the submittal for the 
Government.  The following shall be submitted in accordance with Section 
01330 SUBMITTAL PROCEDURES:

SD-03 Product Data
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Work Plan; G, 

  The procedures proposed for the accomplishment of the work.  The 
procedures shall provide for safe conduct of the work, including 
procedures and methods to provide necessary supports, lateral 
bracing and shoring when required, careful removal and disposition 
of materials specified to be salvaged, protection of property 
which is to remain undisturbed, coordination with other work in 
progress, and timely disconnection of utility services.  The 
procedures shall include a detailed description of the methods and 
equipment to be used for each operation, and the sequence of 
operations in accordance with EM 385-1-1.

SD-07 Certificates

Demolition plan; G

Notifications; G

Notification of Demolition and Renovation forms; G

  Submit proposed  demolition and removal procedures to the 
Contracting Officer for approval before work is started.

SD-11 Closeout Submittals

Receipts

1.4   REGULATORY AND SAFETY REQUIREMENTS

Comply with federal, state, and local hauling and disposal regulations.   
In addition to the requirements of the "Contract Clauses," safety 
requirements shall conform with ANSI A10.6.

1.4.1   Notifications

Furnish timely notification of demolition projects to Federal, State, 
regional, and local authorities in accordance with 40 CFR 61-SUBPART M.  
Notify the State's environmental protection agency and the Contracting 
Officer in writing 10 working days prior to the commencement of work in 
accordance with 40 CFR 61-SUBPART M.

1.4.2   Receipts

Submit a shipping receipt or bill of lading for all containers of ozone 
depleting substance (ODS) shipped to the Defense Depot, Richmond, Virginia.

1.5   DUST AND DEBRIS CONTROL

Prevent the spread of dust and debris and avoid the creation of a nuisance 
or hazard in the surrounding area.  Do not use water if it results in 
hazardous or objectionable conditions such as, but not limited to, ice, 
flooding, or pollution.  

1.6   PROTECTION

1.6.1   Traffic Control Signs

Where pedestrian and driver safety is endangered in the area of removal 
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work, use traffic barricades with flashing lights.   Notify the Contracting 
Officer prior to beginning such work.

1.6.2   Existing Work

Before beginning any demolition work, the Contractor shall survey the site 
and examine the drawings and specifications to determine the extent of the 
work.  The Contractor shall take necessary precautions to avoid damage to 
existing items to remain in place, to be reused, or to remain the property 
of the Government; any damaged items shall be repaired or replaced as 
approved by the Contracting Officer.  The Contractor shall coordinate the 
work of this section with all other work and shall construct and maintain 
shoring, bracing, and supports as required.  The Contractor shall ensure 
that structural elements are not overloaded and shall be responsible for 
increasing structural supports or adding new supports as may be required as 
a result of any cutting, removal, or demolition work performed under this 
contract.  Do not overload pavements to remain.  Provide new supports and 
reinforcement for existing construction weakened by demolition or removal 
work.  Repairs, reinforcement, or structural replacement must have 
Contracting Officer approval.

1.6.3   Trees

Trees within the project site which might be damaged during demolition, and 
which are indicated to be left in place, shall be protected by a 6 foot 
high fence.  The fence shall be securely erected a minimum of 5 feet from 
the trunk of individual trees or follow the outer perimeter of branches or 
clumps of trees.  Any tree designated to remain that is damaged during the 
work under this contract shall be replaced in kind or as approved by the 
Contracting Officer.

1.6.4   Facilities

Protect electrical and mechanical services and utilities.  Where removal of 
existing utilities and pavement is specified or indicated, provide approved 
barricades, temporary covering of exposed areas, and temporary services or 
connections for electrical and mechanical utilities.  Floors, roofs, walls, 
columns, pilasters, and other structural components that are designed and 
constructed to stand without lateral support or shoring, and are determined 
to be in stable condition, shall remain standing without additional 
bracing, shoring, of lateral support until demolished, unless directed 
otherwise by the Contracting Officer.  The Contractor shall ensure that no 
elements determined to be unstable are left unsupported and shall be 
responsible for placing and securing bracing, shoring, or lateral supports 
as may be required as a result of any cutting, removal, or demolition work 
performed under this contract.

 
1.7   BURNING

The use of burning at the project site for the disposal of refuse and 
debris will not be permitted.  Where burning is permitted, adherence to 
federal, state, and local regulations shall be required.

1.8   RELOCATIONS

Perform the removal and reinstallation of relocated items as indicated with 
workmen skilled in the trades involved.  Repair items to be relocated which 
are damaged or replace damaged items with new undamaged items as approved 
by the Contracting Officer.
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1.9   Required Data

Demolition plan shall include procedures for coordination with other work 
in progress, a disconnection schedule of utility services, a detailed 
description of methods and equipment to be used for each operation and of 
the sequence of operations.  

1.10   Environmental Protection

The work shall comply with the requirements of Section 02013 ENVIRONMENTAL 
PROTECTION DURING CONSTRUCTION.

PART 2   PRODUCTS

Not used.

PART 3   EXECUTION

3.1   EXISTING FACILITIES TO BE REMOVED

3.1.1   Utilities and Related Equipment

Remove existing utilities, as indicated and terminate in a manner 
conforming to the nationally recognized code covering the specific utility 
and approved by the Contracting Officer.  When utility lines are 
encountered that are not indicated on the drawings, the Contracting Officer 
shall be notified prior to further work in that area.  Remove meters and 
related equipment and deliver to a location  in accordance with 
instructions of the Contracting Officer.  If utility lines are encountered 
that are not shown on drawings, contact the Contracting Officer for further 
instructions.

3.1.2   Paving and Slabs

Remove sawcut concrete and asphaltic concrete paving and slabs as indicated 
to a depth of 6 inches below existing adjacent grade.   Provide neat 
sawcuts at limits of pavement removal as indicated.

3.2   FILLING

Holes, open basements and other hazardous openings shall be filled in 
accordance with Section 02300.

3.3   DISPOSITION OF MATERIAL

3.3.1   Title to Materials

Except where specified in other sections, all materials and equipment 
removed, and not reused, shall become the property of the Contractor and 
shall be removed from Government property.  Title to materials resulting 
from demolition, and materials and equipment to be removed, is vested in 
the Contractor upon approval by the Contracting Officer of the Contractor's 
demolition and removal procedures, and authorization by the Contracting 
Officer to begin demolition.  The Government will not be responsible for 
the condition or loss of, or damage to, such property after contract award. 
 Materials and equipment shall not be viewed by prospective purchasers or 
sold on the site.
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3.3.2   Reuse of Materials and Equipment

Remove and store materials and equipment indicated  to be reused or 
relocated to prevent damage, and reinstall as the work progresses.

3.3.3   Salvaged Materials and Equipment

Asphalt pavement, removed by milling or demolition may be recycled at 
Contractors option.

Contractor shall salvage items and material to the maximum extent possible.

Material salvaged for the Contractor shall be stored as approved by the 
Contracting Officer and shall be removed from Government property before 
completion of the contract.  Material salvaged for the Contractor shall not 
be sold on the site.

3.4   CLEANUP

Debris and rubbish shall be removed from basement and similar excavations. 
Debris shall be removed and transported in a manner that prevents spillage 
on streets or adjacent areas.  Local regulations regarding hauling and 
disposal shall apply.

       -- End of Section --
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SECTION 02231

CLEARING AND GRUBBING
07/02

PART 1   GENERAL

1.1   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-03 Product Data

Materials Other Than Salable Timber 

  Written permission to dispose of such products on private 
property shall be filed with the Contracting Officer.

SD-04 Samples

Tree wound paint

Herbicide

  Submit samples in cans with manufacturer's label.

1.2   DELIVERY, STORAGE, AND HANDLING

Deliver materials to, store at the site, and handle in a manner which will 
maintain the materials in their original manufactured or fabricated 
condition until ready for use.

PART 2   PRODUCTS

2.1   TREE WOUND PAINT

Bituminous based paint of standard manufacture specially formulated for 
tree wounds.

PART 3   EXECUTION

3.1   PROTECTION

3.1.1   Roads and Walks

Keep roads and walks free of dirt and debris at all times.

3.1.2   Trees, Shrubs, and Existing Facilities

Trees and vegetation to be left standing shall be protected from damage 
incident to clearing, grubbing, and construction operations by the erection 
of barriers or by such other means as the circumstances require.
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3.1.3   Utility Lines

Protect existing utility lines that are indicated to remain from damage. 
Notify the Contracting Officer immediately of damage to or an encounter 
with an unknown existing utility line.  The Contractor shall be responsible 
for the repairs of damage to existing utility lines that are indicated or 
made known to the Contractor prior to start of clearing and grubbing 
operations.  When utility lines which are to be removed are encountered 
within the area of operations, the Contractor shall notify the Contracting 
Officer in ample time to minimize interruption of the service.  

3.2   CLEARING

Clearing shall consist of the felling, trimming, and cutting of trees into 
sections and the satisfactory disposal of the trees and other vegetation 
designated for removal, including downed timber, snags, brush, and rubbish 
occurring within the areas to be cleared.  Clearing shall also include the 
removal and disposal of structures that obtrude, encroach upon, or 
otherwise obstruct the work. Trees, stumps, roots, brush, and other 
vegetation in areas to be cleared shall be cut off flush with or below the 
original ground surface, except such trees and vegetation as may be 
indicated or directed to be left standing.  Trees designated to be left 
standing within the cleared areas shall be trimmed of dead branches  1-1/2 
inches or more in diameter and shall be trimmed of all branches the heights 
indicated or directed.  Limbs and branches to be trimmed shall be neatly 
cut close to the bole of the tree or main branches.  Cuts more than  1-1/2 
inches in diameter shall be painted with an approved tree-wound paint.   

3.3   TREE REMOVAL

Where indicated or directed, trees and stumps that are designated as trees 
shall be removed from areas outside those areas designated for clearing and 
grubbing.  This work shall include the felling of such trees and the 
removal of their stumps and roots as specified in paragraph GRUBBING. Trees 
shall be disposed of as specified in paragraph DISPOSAL OF MATERIALS.

3.4   PRUNING

Prune trees designated to be left standing within the cleared areas of dead 
branches 1 1/2 inches or more in diameter; and trim branches to heights and 
in a manner as indicated. Neatly cut limbs and branches to be trimmed close 
to the bole of the tree or main branches.  Paint cuts more than 1 1/4 inches
 in diameter with an approved tree wound paint.

3.5   GRUBBING

Grubbing shall consist of the removal and disposal of stumps, roots larger 
than  3 inches in diameter, and matted roots from the designated grubbing 
areas.  
Material to be grubbed, together with logs and other organic or metallic 
debris not suitable for foundation purposes, shall be removed to a depth of 
not less than  18 inches below the original surface level of the ground in 
areas indicated to be grubbed and in areas indicated as construction areas 
under this contract, such as areas for buildings, and areas to be paved.  
Depressions made by grubbing shall be filled with suitable material and 
compacted to make the surface conform with the original adjacent surface of 
the ground.

3.6   DISPOSAL OF MATERIALS

SECTION 02231  Page 3



Upgrade Access Control Point, Longstreet Road DACA21-03-R-0014
Fort Bragg, NC

3.6.1   Saleable Timber

All timber on the project site noted for clearing and grubbing shall become 
the property of the Contractor, and shall be removed from the project site 
and disposed of off stations.

3.6.2   Nonsaleable Materials

Logs, stumps, roots, brush, rotten wood, and other refuse from the clearing 
and grubbing operations, except for salable timber, shall be disposed of in 
the designated waste disposal area , except when otherwise directed in 
writing.  Such directive will state the conditions covering the disposal of 
such products and will also state the areas in which they may be placed.  

       -- End of Section --
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SECTION 02300A

EARTHWORK
12/97

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO)

AASHTO T 180 (1997) Moisture-Density Relations of Soils 
Using a 4.54-kg (10-lb) Rammer and an 457 
mm (18-in) Drop

AASHTO T 224 (1996) Correction for Coarse Particles in 
the Soil Compaction Test

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 136 (1996a) Sieve Analysis of Fine and Coarse 
Aggregates

ASTM D 422 (1963; R 1998) Particle-Size Analysis of 
Soils

ASTM D 1140 (1997) Amount of Material in Soils Finer 
than the No. 200 (75-micrometer) Sieve

ASTM D 1556 (1990; R 1996el) Density and Unit Weight 
of Soil in Place by the Sand-Cone Method

ASTM D 1557 (1991; R 1998) Laboratory Compaction 
Characteristics of Soil Using Modified 
Effort (56,000 ft-lbf/cu. ft. (2,700 
kN-m/cu. m.))

ASTM D 2487 (1998) Classification of Soils for 
Engineering Purposes (Unified Soil 
Classification System)

ASTM D 4318 (1998) Liquid Limit, Plastic Limit, and 
Plasticity Index of Soils

1.2   DEFINITIONS

1.2.1   Satisfactory Materials

Satisfactory materials shall comprise any materials classified by ASTM D 
2487 as GW, GP, GM, GP-GM, GW-GM, GC, GP-GC, GM-GC, SW, SP, SM, SW-SM, 
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SW-SC, SP-SM.  Satisfactory materials for grading shall be comprised of 
stones less than  8 inches, except for fill material for pavements and 
railroads which shall be comprised of stones less than  3 inches in any 
dimension.

1.2.2   Unsatisfactory Materials

Materials which do not comply with the requirements for satisfactory 
materials are unsatisfactory.  Unsatisfactory materials also include 
man-made fills; trash; refuse; backfills from previous construction; and 
material classified as satisfactory which contains root and other organic 
matter or frozen material.  The Contracting Officer shall be notified of 
any contaminated materials.

1.2.3   Cohesionless and Cohesive Materials

Cohesionless materials include materials classified in ASTM D 2487 as GW, 
GP, SW, and SP.  Cohesive materials include materials classified as GC, SC, 
ML, CL, MH, and CH.  Materials classified as GM and SM will be identified 
as cohesionless only when the fines are nonplastic.  Testing required for 
classifying materials shall be in accordance with ASTM D 4318, ASTM C 136, 
ASTM D 422, and ASTM D 1140.

1.2.4   Degree of Compaction

Degree of compaction required, except as noted in the second sentence, is 
expressed as a percentage of the maximum density obtained by the test 
procedure presented in ASTM D 1557abbreviated as a percent of laboratory 
maximum density.  Since ASTM D 1557 applies only to soils that have 30 
percent or less by weight of their particles retained on the 3/4 inch 
sieve, the degree of compaction for material having more than 30 percent by 
weight of their particles retained on the 3/4 inch sieve shall be expressed 
as a percentage of the maximum density in accordance with AASHTO T 180 
Method D and corrected with AASHTO T 224.  To maintain the same percentage 
of coarse material, the "remove and replace"  procedure as described in the 
NOTE 8 in Paragraph 7.2 of AASHTO T 180 shall be used.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-03 Product Data

Earthwork; G

Procedure and location for disposal of unused satisfactory material. 
Blasting plan when blasting is permitted.  .

Notification of encountering rock in the project.  Advance notice on the 
opening of excavation .  Advance notice on shoulder construction for rigid 
pavements.

SD-06 Test Reports

Testing; G
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Within 24 hours of conclusion of physical tests, 3 copies of test results, 
including calibration curves and results of calibration tests.

SD-07 Certificates

Testing; G

Qualifications of the commercial testing laboratory or Contractor's testing 
facilities.

1.4   CLASSIFICATION OF EXCAVATION

No consideration will be given to the nature of the materials, and all 
excavation will be designated as unclassified excavation.

1.5   UTILIZATION OF EXCAVATED MATERIALS

Unsatisfactory materials removed from excavations shall be disposed of in 
designated waste disposal or spoil areas.  Satisfactory material removed 
from excavations shall be used, insofar as practicable, in the construction 
of fills, embankments, subgrades, shoulders, bedding (as backfill), and for 
similar purposes.  No satisfactory excavated material shall be wasted 
without specific written authorization.  Satisfactory material authorized 
to be wasted shall be disposed of in designated areas approved for surplus 
material storage or designated waste areas as directed.  Newly designated 
waste areas on Government-controlled land shall be cleared and grubbed 
before disposal of waste material thereon.  Coarse rock from excavations 
shall be stockpiled and used for constructing slopes or embankments 
adjacent to streams, or sides and bottoms of channels and for protecting 
against erosion.  No excavated material shall be disposed of to obstruct 
the flow of any stream, endanger a partly finished structure, impair the 
efficiency or appearance of any structure, or be detrimental to the 
completed work in any way.

PART 2   PRODUCTS (Not Applicable)

PART 3   EXECUTION

3.1   GENERAL EXCAVATION

The Contractor shall perform excavation of every type of material 
encountered within the limits of the project to the lines, grades, and 
elevations indicated and as specified.  Grading shall be in conformity with 
the typical sections shown and the tolerances specified in paragraph 
FINISHING.  Satisfactory excavated materials shall be transported to and 
placed in fill or embankment within the limits of the work.  Unsatisfactory 
materials encountered within the limits of the work shall be excavated 
below grade and replaced with satisfactory materials as directed.  Such 
excavated material and the satisfactory material ordered as replacement 
shall be included in excavation.  Surplus satisfactory excavated material 
not required for fill or embankment shall be disposed of in areas approved 
for surplus material storage or designated waste areas.  Unsatisfactory 
excavated material shall be disposed of in designated waste or spoil areas. 
 During construction, excavation and fill shall be performed in a manner 
and sequence that will provide proper drainage at all times.  Material 
required for fill or embankment in excess of that produced by excavation 
within the grading limits shall be excavated  from other approved areas 
selected by the Contractor as specified.
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3.1.1   Ditches, Gutters, and Channel Changes

Excavation of ditches, gutters, and channel changes shall be accomplished 
by cutting accurately to the cross sections, grades, and elevations shown.  
Ditches and gutters shall not be excavated below grades shown.  Excessive 
open ditch or gutter excavation shall be backfilled with satisfactory, 
thoroughly compacted, material or with suitable stone or cobble to grades 
shown.  Material excavated shall be disposed of as shown or as directed, 
except that in no case shall material be deposited less than 4 feet from 
the edge of a ditch.  The Contractor shall maintain excavations free from 
detrimental quantities of leaves, brush, sticks, trash, and other debris 
until final acceptance of the work.

3.1.2   Drainage Structures

Excavations shall be made to the lines, grades, and elevations shown, or as 
directed.  Trenches and foundation pits shall be of sufficient size to 
permit the placement and removal of forms for the full length and width of 
structure footings and foundations as shown.  Rock or other hard foundation 
material shall be cleaned of loose debris and cut to a firm, level, 
stepped, or serrated surface.  Loose disintegrated rock and thin strata 
shall be removed.  When concrete or masonry is to be placed in an excavated 
area, the bottom of the excavation shall not be disturbed.  Excavation to 
the final grade level shall not be made until just before the concrete or 
masonry is to be placed.  

3.2   OPENING AND DRAINAGE OF EXCAVATION 

Except as otherwise permitted,  excavation areas shall be excavated 
providing adequate drainage.  Overburden and other spoil material shall be 
transported to designated spoil areas or otherwise disposed of as directed. 
   The Contractor shall ensure that excavation of any area,  or dumping of 
spoil material results in minimum detrimental effects on natural 
environmental conditions.

3.3   GRADING AREAS

Where indicated, work will be divided into grading areas within which 
satisfactory excavated material shall be placed in embankments, fills, and 
required backfills.  The Contractor shall not haul satisfactory material 
excavated in one grading area to another grading area except when so 
directed in writing.

3.4   BACKFILL

Backfill adjacent to any and all types of structures shall be placed and 
compacted to at least 90 percent laboratory maximum density for cohesive 
materials or 95 percent laboratory maximum density for cohesionless 
materials to prevent wedging action or eccentric loading upon or against 
the structure.  Ground surface on which backfill is to be placed shall be 
prepared as specified in paragraph PREPARATION OF GROUND SURFACE FOR 
EMBANKMENTS.  Compaction requirements for backfill materials shall also 
conform to the applicable portions of paragraphs PREPARATION OF GROUND 
SURFACE FOR EMBANKMENTS, EMBANKMENTS, and SUBGRADE PREPARATION, and Section 
02630 STORM-DRAINAGE SYSTEM; and Section 02316 EXCAVATION, TRENCHING, AND 
BACKFILLING FOR UTILITIES SYSTEMS.  Compaction shall be accomplished by 
sheepsfoot rollers, pneumatic-tired rollers, steel-wheeled rollers, 
vibratory compactors, or other approved equipment.
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3.5   PREPARATION OF GROUND SURFACE FOR EMBANKMENTS

3.5.1   General Requirements

Ground surface on which fill is to be placed shall be stripped of live, 
dead, or decayed vegetation, rubbish, debris, and other unsatisfactory 
material; plowed, disked, or otherwise broken up to a depth of 8 inches; 
pulverized; moistened or aerated as necessary; thoroughly mixed; and 
compacted to at least 90 percent laboratory maximum density for cohesive 
materials or 95 percent laboratory maximum density for cohesionless 
materials.  Compaction shall be accomplished by sheepsfoot rollers, 
pneumatic-tired rollers, steel-wheeled rollers, vibratory compactors, or 
other approved equipment.  The prepared ground surface shall be scarified 
and moistened or aerated as required just prior to placement of embankment 
materials to assure adequate bond between embankment material and the 
prepared ground surface.

3.5.2   Frozen Material

Embankment shall not be placed on a foundation which contains frozen 
material, or which has been subjected to freeze-thaw action.  This 
prohibition encompasses all foundation types, including the natural ground, 
all prepared subgrades (whether in an excavation or on an embankment) and 
all layers of previously placed and compacted earth fill which become the 
foundations for successive layers of earth fill.  All material that freezes 
or has been subjected to freeze-thaw action during the construction work, 
or during periods of temporary shutdowns, such as, but not limited to, 
nights, holidays, weekends, winter shutdowns, or earthwork operations, 
shall be removed to a depth that is acceptable to the Contracting Officer 
and replaced with new material.  Alternatively, the material will be 
thawed, dried, reworked, and recompacted to the specified criteria before 
additional material is placed.  The Contracting Officer will determine when 
placement of fill shall cease due to cold weather.  The Contracting Officer 
may elect to use average daily air temperatures, and/or physical 
observation of the soils for his determination.  Embankment material shall 
not contain frozen clumps of soil, snow, or ice.

3.6   EMBANKMENTS

3.6.1   Earth Embankments

Earth embankments shall be constructed from satisfactory materials free of 
organic or frozen material and rocks with any dimension greater than  3 
inches.  The material shall be placed in successive horizontal layers of 
loose material not more than 8 inches in depth.  Each layer shall be spread 
uniformly on a soil surface that has been moistened or aerated as 
necessary, and scarified or otherwise broken up so that the fill will bond 
with the surface on which it is placed.  After spreading, each layer shall 
be plowed, disked, or otherwise broken up; moistened or aerated as 
necessary; thoroughly mixed; and compacted to at least 90 percent 
laboratory maximum density for cohesive materials or 95 percent laboratory 
maximum density for cohesionless materials.  Compaction requirements for 
the upper portion of earth embankments forming subgrade for pavements shall 
be identical with those requirements specified in paragraph SUBGRADE 
PREPARATION.  Compaction shall be accomplished by sheepsfoot rollers, 
pneumatic-tired rollers, steel-wheeled rollers, vibratory compactors, or 
other approved equipment.
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3.7   SUBGRADE PREPARATION

3.7.1   Construction

Subgrade shall be shaped to line, grade, and cross section, and compacted 
as specified.  This operation shall include plowing, disking, and any 
moistening or aerating required to obtain specified compaction.  Soft or 
otherwise unsatisfactory material shall be removed and replaced with 
satisfactory excavated material or other approved material as directed. 
Rock encountered in the cut section shall be excavated to a depth of  6 
inches below finished grade for the subgrade.  Low areas resulting from 
removal of unsatisfactory material or excavation of rock shall be brought 
up to required grade with satisfactory materials, and the entire subgrade 
shall be shaped to line, grade, and cross section and compacted as 
specified.  After rolling, the surface of the subgrade for roadways shall 
not show deviations greater than 1/2 inch when tested with a 10 foot 
straightedge applied both parallel and at right angles to the centerline of 
the area. The elevation of the finish subgrade shall not vary more than  
0.05 foot from the established grade and cross section.

3.7.2   Compaction

Compaction shall be accomplished by sheepsfoot rollers, pneumatic-tired 
rollers, steel-wheeled rollers, vibratory compactors, or other approved 
equipment.  Except for paved areas and railroads, each layer of the 
embankment shall be compacted to at least 95 percent of laboratory maximum 
density.

3.7.2.1   Subgrade for Pavements

Subgrade for pavements shall be compacted to at least 98 percentage 
laboratory maximum density for the depth below the surface of the pavement 
shown.  When more than one soil classification is present in the subgrade, 
the top 8 inches of subgrade shall be scarified, windrowed, thoroughly 
blended, reshaped, and compacted.

3.7.2.2   Subgrade for Shoulders

Subgrade for shoulders shall be compacted to at least 95 percentage 
laboratory maximum density for the full depth of the shoulder.

3.8   SHOULDER CONSTRUCTION

Shoulders shall be constructed of satisfactory excavated  material or as 
otherwise shown or specified.  Shoulders shall be constructed as soon as 
possible after adjacent paving is complete, but in the case of rigid 
pavements, shoulders shall not be constructed until permission of the 
Contracting Officer has been obtained.  The entire shoulder area shall be 
compacted to at least the percentage of maximum density as specified in 
paragraph SUBGRADE PREPARATION above, for specific ranges of depth below 
the surface of the shoulder.  Compaction shall be accomplished by 
sheepsfoot rollers, pneumatic-tired rollers, steel-wheeled rollers, 
vibratory compactors, or other approved equipment.  Shoulder construction 
shall be done in proper sequence in such a manner that adjacent ditches 
will be drained effectively and that no damage of any kind is done to the 
adjacent completed pavement.  The completed shoulders shall be true to 
alignment and grade and shaped to drain in conformity with the cross 
section shown.
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3.9   FINISHING

The surface of excavations, embankments, and subgrades shall be finished to 
a smooth and compact surface in accordance with the lines, grades, and 
cross sections or elevations shown.  The degree of finish for graded areas 
shall be within  0.1 foot of the grades and elevations indicated except 
that the degree of finish for subgrades shall be specified in paragraph 
SUBGRADE PREPARATION.  Gutters and ditches shall be finished in a manner 
that will result in effective drainage.  The surface of areas to be turfed 
shall be finished to a smoothness suitable for the application of turfing 
materials.

3.10   TESTING

Testing shall be performed by an approved commercial testing laboratory or 
by the Contractor subject to approval.  If the Contractor elects to 
establish testing facilities, no work requiring testing will be permitted 
until the Contractor's facilities have been inspected and approved by the 
Contracting Officer.  Field in-place density shall be determined in 
accordance with ASTM D 1556.  When test results indicate, as determined by 
the Contracting Officer, that compaction is not as specified, the material 
shall be removed, replaced and recompacted to meet specification 
requirements.  Tests on recompacted areas shall be performed to determine 
conformance with specification requirements.  Inspections and test results 
shall be certified by a registered professional civil engineer.  These 
certifications shall state that the tests and observations were performed 
by or under the direct supervision of the engineer and that the results are 
representative of the materials or conditions being certified by the tests. 
 The following number of tests, if performed at the appropriate time, will 
be the minimum acceptable for each type operation.

3.10.1   Fill and Backfill Material Gradation

One test per 100 yards stockpiled or in-place source material.  Gradation 
of fill and backfill material shall be determined in accordance with ASTM C 
136.

3.10.2   In-Place Densities

a.  One test per 10,000 square feet, or fraction thereof, of each lift 
of fill or backfill areas compacted by other than hand-operated 
machines.

b.  One test per 5,000 square feet, or fraction thereof, of each lift 
of fill or backfill areas compacted by hand-operated machines.

c.  One test per 500 linear feet, or fraction thereof, of each lift of 
embankment or backfill for roads.

3.10.3   Moisture Contents

In the stockpile, excavation, or borrow areas, a minimum of two tests per 
day per type of material or source of material being placed during stable 
weather conditions shall be performed.  During unstable weather, tests 
shall be made as dictated by local conditions and approved by the 
Contracting Officer.

3.10.4   Optimum Moisture and Laboratory Maximum Density
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Tests shall be made for each type material or source of material  to 
determine the optimum moisture and laboratory maximum density values.  One 
representative test per 1,000 cubic yards of fill and backfill, or when any 
change in material occurs which may affect the optimum moisture content or 
laboratory maximum density.

3.10.5   Tolerance Tests for Subgrades

Continuous checks on the degree of finish specified in paragraph SUBGRADE 
PREPARATION shall be made during construction of the subgrades.

3.11   SUBGRADE AND EMBANKMENT PROTECTION

During construction, embankments and excavations shall be kept shaped and 
drained.  Ditches and drains along subgrade shall be maintained to drain 
effectively at all times.  The finished subgrade shall not be disturbed by 
traffic or other operation and shall be protected and maintained by the 
Contractor in a satisfactory condition until ballast, subbase, base, or 
pavement is placed.  The storage or stockpiling of materials on the 
finished subgrade will not be permitted.  No subbase, base course, ballast, 
or pavement shall be laid until the subgrade has been checked and approved, 
and in no case shall subbase, base, surfacing, pavement, or ballast be 
placed on a muddy, spongy, or frozen subgrade.

    -- End of Section --
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SECTION 02316A

EXCAVATION, TRENCHING, AND BACKFILLING FOR UTILITIES SYSTEMS
05/02

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 1557 (1998) Laboratory Compaction 
Characteristics of Soil Using Modified 
Effort (56,000 ft-lbf/cu. ft. (2,700 
kN-m/cu. m.))

ASTM D 2487 (1998) Classification of Soils for 
Engineering Purposes (Unified Soil 
Classification System)

ASTM D 3017 (1988; R1996el) Water Content of Soil and 
Rock in Place by Nuclear Methods (Shallow 
Depth)

1.2   DEGREE OF COMPACTION

Degree of compaction shall be expressed as a percentage of the maximum 
density obtained by the test procedure presented in ASTM D 1557.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-06 Test Reports

Field Density Tests; G, RE
Testing of Backfill Materials; G, RE

  Copies of all laboratory and field test reports within 24 hours 
of the completion of the test.

PART 2   PRODUCTS

2.1   MATERIALS

2.1.1   Satisfactory Materials
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Satisfactory materials shall comprise any materials classified by ASTM D 
2487 as GW, GP, GM, GP-GM, GW-GM, GC, GP-GC, GM-GC, SW, SP, SM, SW-SM,  
SW-SC, SP-SM.

2.1.2   Unsatisfactory Materials

Materials which do not comply with the requirements for satisfactory 
materials are unsatisfactory.  Unsatisfactory materials also include 
man-made fills, trash, refuse, or backfills from previous construction.  
Unsatisfactory material also includes material classified as satisfactory 
which contains root and other organic matter, frozen material, and stones 
larger than 3 inches.  The Contracting Officer shall be notified of any 
contaminated materials.

2.1.3   Cohesionless and Cohesive Materials

Cohesionless materials shall include materials classified in ASTM D 2487 as 
GW, GP, SW, and SP.  Cohesive materials shall include materials classified 
as GC, SC, ML, CL, MH, and CH.  Materials classified as GM and SM shall be 
identified as cohesionless only when the fines are nonplastic.

2.1.4   Unyielding Material

Unyielding material shall consist of rock and gravelly soils with stones 
greater than 3 inches in any dimension or as defined by the pipe 
manufacturer, whichever is smaller.

2.1.5   Unstable Material

Unstable material shall consist of materials too wet to properly support 
the utility pipe, conduit, or appurtenant structure.

2.1.6   Select Granular Material

Select granular material shall consist of well-graded sand, gravel, crushed 
gravel, crushed stone or crushed slag composed of hard, tough and durable 
particles, and shall contain not more than 10 percent by weight of material 
passing a  No. 200 mesh sieve and no less than 95 percent by weight passing 
the  l inch sieve.  The maximum allowable aggregate size shall be 1-1/2 
inches, or the maximum size recommended by the pipe manufacturer, whichever 
is smaller.

2.1.7   Initial Backfill Material

Initial backfill shall consist of select granular material or satisfactory 
materials free from rocks 1 inch or larger in any dimension or free from 
rocks of such size as recommended by the pipe manufacturer, whichever is 
smaller.  When the pipe is coated or wrapped for corrosion protection, the 
initial backfill material shall be free of stones larger than 1 inch in any 
dimension or as recommended by the pipe manufacturer, whichever is smaller.

2.2   PLASTIC MARKING TAPE

Plastic marking tape shall be acid and alkali-resistant polyethylene film,  
6 inches wide with minimum thickness of  0.004 inch.  Tape shall have a 
minimum strength of  1750 psi lengthwise and  1500 psi crosswise.  The tape 
shall be manufactured with integral wires, foil backing or other means to 
enable detection by a metal detector when the tape is buried up to  3 feet 
deep.  The tape shall be of a type specifically manufactured for marking 

SECTION 02316a  Page 4



Upgrade Access Control Point, Longstreet Road DACA21-03-R-0014
Fort Bragg, NC

and locating underground utilities.  The metallic core of the tape shall be 
encased in a protective jacket or provided with other means to protect it 
from corrosion.  Tape color shall be as specified in TABLE 1 and shall bear 
a continuous printed inscription describing the specific utility.

TABLE 1.  Tape Color

                Red:            Electric
                Yellow:         Gas, Oil, Dangerous Materials
                Orange:         Telephone, Telegraph, Television,
                                Police, and Fire Communications
                Blue:           Water Systems
                Green:          Sewer Systems

2.3   Detection Wire For Non-Metalic Piping

Detection wire shall be insulated single strand, solid copper with a 
minimum diameter of 12 AWG.

PART 3   EXECUTION

3.1   EXCAVATION

Excavation shall be performed to the lines and grades indicated.  Rock 
excavation shall include removal and disposition of material defined as 
rock in paragraph MATERIALS.  Earth excavation shall include removal and 
disposal of material not classified as rock excavation.  During excavation, 
material satisfactory for backfilling shall be stockpiled in an orderly 
manner at a distance from the banks of the trench equal to 1/2 the depth of 
the excavation, but in no instance closer than  2 feet.  Excavated material 
not required or not satisfactory for backfill shall be removed from the 
site.  Grading shall be done as may be necessary to prevent surface water 
from flowing into the excavation, and any water accumulating shall be 
removed to maintain the stability of the bottom and sides of the 
excavation.  Unauthorized overexcavation shall be backfilled in accordance 
with paragraph BACKFILLING AND COMPACTION at no additional cost to the 
Government.

3.1.1   Trench Excavation Requirements

The trench shall be excavated as recommended by the manufacturer of the 
pipe to be installed.  Trench walls below the top of the pipe shall be 
sloped, or made vertical, and of such width as recommended in the 
manufacturer's installation manual.  Where no manufacturer's installation 
manual is available, trench walls shall be made vertical.  Trench walls 
more than 4 feet high shall be shored, cut back to a stable slope, or 
provided with equivalent means of protection for employees who may be 
exposed to moving ground or cave in.  Vertical trench walls more than 4  
feet high shall be shored.  Trench walls which are cut back shall be 
excavated to at least the angle of repose of the soil.  Special attention 
shall be given to slopes which may be adversely affected by weather or 
moisture content.  The trench width below the top of pipe shall not exceed  
24 inches plus pipe outside diameter (O.D.) for pipes of less than  24 
inches inside diameter and shall not exceed  36 inches plus pipe outside 
diameter for sizes larger than  24 inches inside diameter.  Where 
recommended trench widths are exceeded, redesign, stronger pipe, or special 
installation procedures shall be utilized by the Contractor.  The cost of 
redesign, stronger pipe, or special installation procedures shall be borne 
by the Contractor without any additional cost to the Government.
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3.1.1.1   Bottom Preparation

The bottoms of trenches shall be accurately graded to provide uniform 
bearing and support for the bottom quadrant of each section of the pipe.  
Bell holes shall be excavated to the necessary size at each joint or 
coupling to eliminate point bearing.  Stones of 3 inches or greater in any 
dimension, or as recommended by the pipe manufacturer, whichever is 
smaller, shall be removed to avoid point bearing.

3.1.1.2   Removal of Unyielding Material

Where overdepth is not indicated and unyielding material is encountered in 
the bottom of the trench, such material shall be removed 4 inches below the 
required grade and replaced with suitable materials as provided in 
paragraph BACKFILLING AND COMPACTION.

3.1.1.3   Removal of Unstable Material

Where unstable material is encountered in the bottom of the trench, such 
material shall be removed to the depth directed and replaced to the proper 
grade with select granular material as provided in paragraph BACKFILLING 
AND COMPACTION.  When removal of unstable material is required due to the 
Contractor's fault or neglect in performing the work, the resulting 
material shall be excavated and replaced by the Contractor without 
additional cost to the Government.

3.1.1.4   Excavation for Appurtenances

Excavation for manholes, catch-basins, inlets, or similar structures shall 
be sufficient to leave at least  12 inches clear between the outer 
structure surfaces and the face of the excavation or support members.  Rock 
shall be cleaned of loose debris and cut to a firm surface either level, 
stepped, or serrated, as shown or as directed.  Loose disintegrated rock 
and thin strata shall be removed.  Removal of unstable material shall be as 
specified above.  When concrete or masonry is to be placed in an excavated 
area, special care shall be taken not to disturb the bottom of the 
excavation.  Excavation to the final grade level shall not be made until 
just before the concrete or masonry is to be placed.

3.1.1.5   Jacking, Boring, and Tunneling

Unless otherwise indicated, excavation shall be by open cut except that 
sections of a trench may be jacked, bored, or tunneled if, in the opinion 
of the Contracting Officer, the pipe, cable, or duct can be safely and 
properly installed and backfill can be properly compacted in such sections.

3.1.2   Stockpiles

Stockpiles of satisfactory shall be placed and graded as specified.  
Stockpiles shall be kept in a neat and well drained condition, giving due 
consideration to drainage at all times.  The ground surface at stockpile 
locations shall be cleared, grubbed, and sealed by rubber-tired equipment, 
excavated satisfactory and unsatisfactory materials shall be separately 
stockpiled.  Stockpiles of satisfactory materials shall be protected from 
contamination which may destroy the quality and fitness of the stockpiled 
material.  If the Contractor fails to protect the stockpiles, and any 
material becomes unsatisfactory, such material shall be removed and 
replaced with satisfactory material from approved sources at no additional 
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cost to the Government.  Locations of stockpiles of satisfactory materials 
shall be subject to prior approval of the Contracting Officer.

3.2   BACKFILLING AND COMPACTION

Backfill material shall consist of satisfactory material, select granular 
material, or initial backfill material as required.  Backfill shall be 
placed in layers not exceeding  6 inches loose thickness for compaction by 
hand operated machine compactors, and  8 inches loose thickness for other 
than hand operated machines, unless otherwise specified.  Each layer shall 
be compacted to at least 95 percent maximum density for cohesionless soils 
and 90 percent maximum density for cohesive soils, unless otherwise 
specified.

3.2.1   Trench Backfill

Trenches shall be backfilled to the grade shown.  The trench shall be 
backfilled to 2 feet above the top of pipe prior to performing the required 
pressure tests.  The joints and couplings shall be left uncovered during 
the pressure test. 

3.2.1.1   Replacement of Unyielding Material

Unyielding material removed from the bottom of the trench shall be replaced 
with select granular material or initial backfill material.

3.2.1.2   Replacement of Unstable Material

Unstable material removed from the bottom of the trench or excavation shall 
be replaced with select granular material placed in layers not exceeding  6 
inches loose thickness.

3.2.1.3   Initial Backfill

Initial backfill material shall be placed and compacted with approved 
tampers to a height of at least one foot above the utility pipe or conduit. 
 The backfill shall be brought up evenly on both sides of the pipe for the 
full length of the pipe.  Care shall be taken to ensure thorough compaction 
of the fill under the haunches of the pipe.

3.2.1.4   Final Backfill

The remainder of the trench, except for special materials for roadways, 
railroads and airfields, shall be filled with satisfactory material.  
Backfill material shall be placed and compacted as follows:

a.  Roadways, Railroads, and Airfields:  Backfill shall be placed up 
to the elevation at which the requirements in Section 02300 
EARTHWORK control.  Water flooding or jetting methods of 
compaction will not be permitted.

b.  Sidewalks, Turfed or Seeded Areas and Miscellaneous Areas:  
Backfill shall be deposited in layers of a maximum of  12 inch 
loose thickness, and compacted to 85 percent maximum density for 
cohesive soils and 90 percent maximum density for cohesionless 
soils.  Compaction by water flooding or jetting will not be 
permitted.  This requirement shall also apply to all other areas 
not specifically designated above.
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3.2.2   Backfill for Appurtenances

After the manhole, catchbasin, inlet, or similar structure has been 
constructed and the concrete has been allowed to cure for 7 days, backfill 
shall be placed in such a manner that the structure will not be damaged by 
the shock of falling earth.  The backfill material shall be deposited and 
compacted as specified for final backfill, and shall be brought up evenly 
on all sides of the structure to prevent eccentric loading and excessive 
stress.

3.3   SPECIAL REQUIREMENTS

Special requirements for both excavation and backfill relating to the 
specific utilities are as follows:

3.3.1   Gas Distribution

Trenches shall be excavated to a depth that will provide not less than  18 
inches of cover in rock excavation and not less than  24 inches of cover in 
other excavation.  Trenches shall be graded as specified for pipe-laying 
requirements in Section 02556 GAS DISTRIBUTION SYSTEM.

3.3.2   Water Lines

Trenches shall be of a depth to provide a minimum cover of 2 feet from the 
existing ground surface, or from the indicated finished grade, whichever is 
lower, to the top of the pipe.  

3.3.3   Heat Distribution System

Initial backfill material shall be free of stones larger than  1/4 inch in 
any dimension.

3.3.4   Electrical Distribution System

Direct burial cable and conduit or duct line shall have a minimum cover of  
24 inches from the finished grade, unless otherwise indicated.  

3.4   TESTING

Testing shall be the responsibility of the Contractor and shall be 
performed at no additional cost to the Government.

3.4.1   Testing Facilities

Tests shall be performed by an approved commercial testing laboratory or 
may be tested by facilities furnished by the Contractor.  No work requiring 
testing will be permitted until the facilities have been inspected and 
approved by the Contracting Officer.

3.4.2   Testing of Backfill Materials

Classification of backfill materials shall be determined in accordance with 
ASTM D 2487 and the moisture-density relations of soils shall be determined 
in accordance with ASTM D 1557.  A minimum of one soil classification and 
one moisture-density relation test shall be performed on each different 
type of material used for bedding and backfill.

3.4.3   Field Density Tests
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Tests shall be performed in sufficient numbers to ensure that the specified 
density is being obtained.  A minimum of one field density test per lift of 
backfill for every 100 feet of installation shall be performed.  One 
moisture density relationship shall be determined for every  1500 cubic 
yards of material used.  Field in-place density shall be determined in 
accordance with ASTM D 1556.  The calibration curves furnished with the 
moisture gauges shall be checked along with density calibration checks as 
described in ASTM D 3017.  The calibration checks of both the density and 
moisture gauges shall be made at the beginning of a job, on each different 
type of material encountered, at intervals as directed by the Contracting 
Officer.  Copies of calibration curves, results of calibration tests, and 
field and laboratory density tests shall be furnished to the Contracting 
Officer.  Trenches improperly compacted shall be reopened to the depth 
directed, then refilled and compacted to the density specified at no 
additional cost to the Government.

3.4.4   Displacement of Sewers

After other required tests have been performed and the trench backfill 
compacted to 2 feet above the top of the pipe, the pipe shall be inspected 
to determine whether significant displacement has occurred.  This 
inspection shall be conducted in the presence of the Contracting Officer.  
Pipe sizes larger than  36 inches shall be entered and examined, while 
smaller diameter pipe shall be inspected by shining a light or laser 
between manholes or manhole locations, or by the use of television cameras 
passed through the pipe.  If, in the judgement of the Contracting Officer, 
the interior of the pipe shows poor alignment or any other defects that 
would cause improper functioning of the system, the defects shall be 
remedied as directed at no additional cost to the Government.

    -- End of Section --
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SECTION 02364A

TERMITICIDE TREATMENT MEASURES FOR SUBTERRANEAN TERMITE CONTROL
06/98

PART 1   GENERAL

1.1   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-03 Product Data

Termiticide Application Plan; G, RE

  Termiticide application plan with proposed sequence of treatment 
work with dates and times.  The termiticide trade name, EPA 
registration number, chemical composition, formulation, 
concentration of original and diluted material, application rate 
of active ingredients, method of application, area/volume treated, 
amount applied; and the name and state license number of the state 
certified applicator shall be included.

Termiticides; 

  Manufacturer's label and Material Safety Data Sheet (MSDS) for 
termiticides proposed for use.

Foundation Exterior; G, RE

  Written verification that other site work will not disturb the 
treatment.

Utilities and Vents; 

  Written verification that utilities, vents have been located.

Crawl and Plenum Air Spaces; 

  Written verification that crawl spaces and plenum air spaces 
have been located.

Verification of Measurement; 

  Written verification that the volume of termiticide used meets 
the application rate.

Application Equipment; 

  A listing of equipment to be used.
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SD-04 Samples

Termiticides; 

  Termiticide samples obtained during application, upon request.

SD-06 Test Reports

Equipment Calibration and Tank Measurement; 

  Certification of calibration tests conducted on the equipment 
used in the termiticide application.

Soil Moisture; 

  Soil moisture test result.

SD-07 Certificates

Qualifications; 

  Qualifications and state license number of the termiticide 
applicator.

1.2   QUALIFICATIONS

The Contractor's principal business shall be pest control.  The Contractor 
shall be licensed and the termiticide applicators certified in the state 
where the work is to be performed.  Termiticide applicators shall also be 
certified in the U.S. Environmental Protection Agency (EPA) pesticide 
applicator category which includes structural pest control.

1.3   SAFETY REQUIREMENTS

The Contractor shall formulate, treat, and dispose of termiticides and 
their containers in accordance with label directions.  Use the clothing and 
personal protective equipment specified on the labeling for use during all 
phases of the application.

1.4   DELIVERY, STORAGE, AND HANDLING

1.4.1   Delivery

Termiticide material shall be delivered to the site in the original 
unopened containers bearing legible labels indicating the EPA registration 
number and manufacturer's registered uses.  All other materials to be used 
on site for the purpose of termite control shall be delivered in new or 
otherwise good condition as supplied by the manufacturer or formulator.

1.4.2   Storage

Materials shall be stored in designated areas and in accordance with 
manufacturer's labels.  Termiticides and related materials shall be kept 
under lock and key when unattended.

1.4.3   Handling

Termiticides shall be handled in accordance with manufacturer's labels.  
Manufacturer's warnings and precautions shall be observed.  Materials shall 
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be handled preventing contamination by dirt, water, and organic material.  
Protect termiticides from sunlight as recommended by the manufacturer.

1.5   INSPECTION

Termiticides shall be inspected upon arrival at the job site for conformity 
to type and quality in accordance with paragraph TERMITICIDE.  Each label 
shall bear evidence of registration under the Federal Insecticide, 
Fungicide, and Rodenticide Act (FIFRA), as amended.  Other materials shall 
be inspected for conformance with specified requirements.  Unacceptable 
materials shall be removed from the job site.

1.6   WARRANTY

The Contractor shall provide a 5-year written warranty against infestations 
or reinfestations by subterranean termites of the buildings or building 
additions constructed under this contract.  Warranty shall include annual 
inspections of the buildings or building additions.

PART 2   PRODUCTS

2.1   TERMITICIDES

Termiticides shall be currently registered by the EPA.  Termiticide shall 
be selected for maximum effectiveness and duration after application.  The 
selected termiticide shall be suitable for the soil and climatic conditions 
at the project site.

PART 3   EXECUTION

3.1   TECHNICAL REPRESENTATIVE

The certified installation pest management coordinator shall be the 
technical representative, and shall be present at all meetings concerning 
treatment measures for subterranean termites.  They may be present during 
treatment application.

3.2   SITE PREPARATION

Site preparation shall be in accordance with Sections 02231 CLEARING AND 
GRUBBING, 02300 EARTHWORK, 02921 SEEDING.  Work related to final grades, 
landscape plantings, foundations, or any other alterations to finished 
construction which might alter the condition of treated soils, shall be 
coordinated with this specification.

3.2.1   Ground Preparation

Food sources shall be eliminated by removing debris from clearing and 
grubbing and post construction wood scraps such as ground stakes, form 
boards, and scrap lumber from the site, before termiticide application 
begins.

3.2.2   Verification

Before work starts, the Contractor shall verify that final grades are as 
indicated and smooth grading has been completed in accordance with Section 
02300 EARTHWORK.  Soil particles shall be finely graded with particles no 
larger than  1 inch and compacted to eliminate soil movement to the 
greatest degree.
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3.2.3   Foundation Exterior

The Contractor shall provide written verification that final grading and 
landscape planting operations will not disturb treatment of the soil on the 
exterior sides of foundation walls, grade beams, and similar structures.

3.2.4   Utilities and Vents

The Contractor shall provide written verification that the location and 
identity of HVAC ducts and vents, water and sewer lines, and plumbing have 
been accomplished prior to the termiticide application.

3.2.5   Crawl and Plenum Air Spaces

The Contractor shall provide written verification that the location and 
identity of crawl and plenum air spaces have been accomplished prior to the 
termiticide application.

3.3   SITE CONDITIONS

The following conditions shall determine the time of application.

3.3.1   Soil Moisture

Soils to be treated shall be tested immediately before application.  Soil 
moisture content shall be tested to a minimum depth of  3 inches.  The soil 
moisture shall be as recommended by the termiticide manufacturer.  The 
termiticide will not be applied when soil moisture exceeds manufacturer's 
recommendations because termiticides do not adhere to the soil particles in 
saturated soils.

3.3.2   Runoff and Wind Drift

Termiticide shall not be applied during or immediately following heavy 
rains.  Applications shall not be performed when conditions may cause 
runoff or create an environmental hazard.  Applications shall not be 
performed when average wind speed exceeds  10 miles per hour.  The 
termiticide shall not be allowed to enter water systems, aquifers, or 
endanger humans or animals.

3.3.2.1   Vapor Barriers and Waterproof Membranes

Termiticide shall be applied prior to placement of a vapor barrier or 
waterproof membrane.

3.3.2.2   Utilities and Vents

Prior to application, HVAC ducts and vents located in treatment area shall 
be turned off and blocked to protect people and animals from termiticide.

3.3.3   Placement of Concrete

Concrete covering treated soils shall be placed as soon as the termiticide 
has reached maximum penetration into the soil.  Time for maximum 
penetration shall be as recommended by the manufacturer.

3.4   TERMITICIDE TREATMENT
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3.4.1   Equipment Calibration and Tank Measurement

Immediately prior to commencement of termiticide application, calibration 
tests shall be conducted on the application equipment to be used and the 
application tank shall be measured to determine the volume and contents.  
These tests shall confirm that the application equipment is operating 
within the manufacturer's specifications and will meet the specified 
requirements.  The Contractor shall provide written certification of the 
equipment calibration test results within 1 week of testing.

3.4.2   Mixing and Application

Formulating, mixing, and application shall be performed in the presence of 
the Contracting Officer or the technical representative.  A closed system 
is recommended as it prevents the termiticide from coming into contact with 
the applicator or other persons.  Water for formulating shall only come 
from designated locations.  Filling hoses shall be fitted with a backflow 
preventer meeting local plumbing codes or standards.  Overflow shall be 
prevented during the filling operation.  Prior to each day of use, the 
equipment used for applying termiticides shall be inspected for leaks, 
clogging, wear, or damage.  Any repairs are to be performed immediately.

3.4.3   Treatment Method

For areas to be treated, the Contractor shall establish complete and 
unbroken vertical and/or horizontal soil poison barriers between the soil 
and all portions of the intended structure which may allow termite access 
to wood and wood related products.  Application shall not be made to areas 
which serve as crawl spaces or for use as a plenum air space.

3.4.3.1   Surface Application

Surface application shall be used for establishing horizontal barriers.  
Surface applicants shall be applied as a coarse spray and provide uniform 
distribution over the soil surface.  Termiticide shall penetrate a minimum 
of  1 inch into the soil, or as recommended by the manufacturer.

3.4.3.2   Rodding and Trenching

Rodding and trenching shall be used for establishing vertical soil 
barriers.  Trenching shall be to the depth of the foundation footing.  
Width of trench shall be as recommended by the manufacturer, or as 
indicated.  Rodding or other approved method may be implemented for 
saturating the base of the trench with termiticide.  Immediately after 
termiticide has reached maximum penetration as recommended by the 
manufacturer, backfilling of the trench shall commence.  Backfilling shall 
be in  6 inch rises or layers.  Each rise shall be treated with termiticide.

3.4.4   Sampling

The Contracting Officer may draw from stocks at the job site, at any time 
and without prior notice, samples of the termiticides used to determine if 
the amount of active ingredient specified on the label is being applied.

3.5   VERIFICATION OF MEASUREMENT

Once termiticide application has been completed, tank contents shall be 
measured to determine the remaining volume.  The total volume measurement 
of used contents for the application shall equal the established 
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application rate for the project site conditions.  The Contractor shall 
provide written verification of the measurements.

3.6   CLEAN UP, DISPOSAL, AND PROTECTION

Once application has been completed, the Contractor shall proceed with 
clean up and protection of the site without delay.

3.6.1   Clean Up

The site shall be cleaned of all material associated with the treatment 
measures, according to label instructions, and as indicated.  Excess and 
waste material shall be removed and disposed off site.

3.6.2   Disposal of Termiticide

The Contractor shall dispose of residual termiticides and containers off 
Government property, and in accordance with label instructions and EPA 
criteria.

3.6.3   Protection of Treated Area

Immediately after the application, the area shall be protected from other 
use by erecting barricades and providing signage as required or directed.  
Signage shall be in accordance with Section 10430 EXTERIOR SIGNAGE.  
Signage shall be placed inside the entrances to crawl spaces and shall 
identify the space as treated with termiticide and not safe for children 
and animals.

3.7   CONDITIONS FOR SATISFACTORY TREATMENT

3.7.1   Equipment Calibrations and Measurements

Where results from the equipment calibration and tank measurements tests 
are unsatisfactory, re-treatment will be required.

3.7.2   Testing

Should an analysis, performed by a third party, indicate that the samples 
of the applied termiticide contain less than the amount of active 
ingredient specified on the label, and/or if soils are treated to a depth 
less than specified or approved, re-treatment will be required.

3.7.3   Disturbance of Treated Soils

Soil and fill material disturbed after treatment shall be re-treated before 
placement of slabs or other covering structures.

3.7.4   Termites Found Within the Warranty Period

If live subterranean termite infestation or termite damage is discovered 
during the warranty period, the Contractor shall re-treat the site.

3.8   RE-TREATMENT

Where re-treatment is required, the Contractor shall:

a.  Re-treat the soil and/or perform other treatment as necessary for 
prevention or elimination of subterranean termite infestation.
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b.  Repair damage caused by termite infestation.

    -- End of Section --
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SECTION 02510A

WATER DISTRIBUTION SYSTEM
05/02

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM B 88 (1996) Seamless Copper Water Tube

ASTM D 1784 (1999a) Rigid Poly(Vinyl Chloride) (PVC) 
Compounds and Chlorinated Poly(Vinyl 
Chloride) (CPVC) Compounds

ASTM D 1785 (1999) Poly(Vinyl Chloride) (PVC) Plastic 
Pipe, Schedules 40, 80, and 120

ASTM D 2241 (1996b) Poly(Vinyl Chloride) (PVC) 
Pressure-Rated Pipe (SDR Series)

ASTM D 2464 (1999) Threaded Poly(Vinyl Chloride) (PVC) 
Plastic Pipe Fittings, Schedule 80

ASTM D 2466 (1999) Poly(Vinyl Chloride) (PVC) Plastic 
Pipe Fittings, Schedule 40

ASTM D 2467 (1999) Poly(Vinyl Chloride) (PVC) Plastic 
Pipe Fittings, Schedule 80

ASTM D 2564 (1996a) Solvent Cements for Poly(Vinyl 
Chloride) (PVC) Plastic Piping Systems

ASTM D 2774 (1994) Underground Installation of 
Thermoplastic Pressure Piping

ASTM D 2855 (1996) Making Solvent-Cemented Joints with 
Poly(Vinyl Chloride) (PVC) Pipe and 
Fittings

ASTM D 3839 (1994a) Underground Installation of 
"Fiberglass" (Glass-Fiber-Reinforced 
Thermosetting Resin) Pipe

ASTM F 477 (1999) Elastomeric Seals (Gaskets) for 
Joining Plastic Pipe

ASME INTERNATIONAL (ASME)
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ASME B1.20.1 (1983; R 1992) Pipe Threads, General 
Purpose (Inch)

ASME B16.26 (1988) Cast Copper Alloy Fittings for 
Flared Copper Tubes

AMERICAN WATER WORKS ASSOCIATION (AWWA)

AWWA B300 (1992) Hypochlorites

AWWA B301 (1992) Liquid Chlorine

AWWA C104 (1995) Cement-Mortar Lining for 
Ductile-Iron Pipe and Fittings for Water

AWWA C110 (1993) Ductile-Iron and Gray-Iron 
Fittings, 3 In. Through 48 In. (75 mm 
through 1200 mm), for Water and Other 
Liquids

AWWA C111 (1995) Rubber-Gasket Joints for 
Ductile-Iron Pressure Pipe and Fittings

AWWA C115 (1996) Flanged Ductile-Iron Pipe With 
Ductile-Iron or Gray-Iron Threaded Flanges

AWWA C151 (1996) Ductile-Iron Pipe, Centrifugally 
Cast, for Water or Other Liquids

AWWA C153 (1994; Errata Nov 1996) Ductile-Iron 
Compact Fittings, 3 In. Through 24 In. (76 
mm through 610 mm) and 54 In. through 64 
In. (1,400 mm through 1,600 mm) for Water 
Service

AWWA C203 (1997) Coal-Tar Protective Coatings and 
Linings for Steel Water Pipelines - Enamel 
and Tape - Hot-Applied

AWWA C500 (1993; C500a) Metal-Sealed Gate Valves for 
Water Supply Service

AWWA C509 (1994; Addendum 1995) Resilient-Seated 
Gate Valves for Water Supply Service

AWWA C600 (1993) Installation of Ductile-Iron Water 
Mains and Their Appurtenances

AWWA C606 (1997) Grooved and Shouldered Joints

AWWA C700 (1995) Cold-Water Meters - Displacement 
Type, Bronze Main Case

AWWA C706 (1996) Direct-Reading, Remote-Registration 
Systems for Cold-Water Meters

AWWA C707 (1982; R 1992) Encoder-Type 
Remote-Registration Systems for Cold-Water 
Meters
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AWWA C800 (1989) Underground Service Line Valves and 
Fittings

AWWA C900 (1997; C900a) Polyvinyl Chloride (PVC) 
Pressure Pipe, 4 In. Through 12 In., for 
Water Distribution

AWWA C901 (1996) Polyethylene (PE) Pressure Pipe and 
Tubing, 1/2 In. Through 3 In., for Water 
Service

AWWA C905 (1997) Polyvinyl Chloride (PVC) Water 
Transmission Pipe, Nominal Diameters 14 
In. Through 36 In.

AWWA M23 (1980) Manual: PVC Pipe - Design and 
Installation

ASBESTOS CEMENT PIPE PRODUCERS ASSOCIATION (ACPPA)

ACPPA Work Practices (1988) Recommended Work Practices for A/C 
Pipe

DUCTILE IRON PIPE RESEARCH ASSOCIATION (DIPRA)

DIPRA-Restraint Design (1997) Thrust Restraint Design for Ductile 
Iron Pipe

MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND FITTINGS 
INDUSTRY (MSS)

MSS SP-80 (1997) Bronze Gate, Globe, Angle and Check 
Valves

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 49 (1994) Hazardous Chemicals Data

NFPA 325-1 (1994) Fire Hazard Properties of Flammable 
Liquids, Gases, and Volatile Solids

NFPA 704 (1996) Identification of the Fire Hazards 
of Materials for Emergency Response 

1.2   PIPING

This section covers water   lines, and connections to building service at a 
point approximately 5 feet outside buildings and structures to which 
service is required.  The Contractor shall have a copy of the 
manufacturer's recommendations for each material or procedure to be 
utilized available at the construction site at all times.

1.3   MANUFACTURER'S REPRESENTATIVE

The Contractor shall have a manufacturer's field representative present at 
the jobsite during the installation and testing of PE, RTRP, and/or RPMP 
pipe to provide technical assistance and to verify that the materials are 
being installed in accordance with the manufacturer's prescribed 
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procedures.  When the representative feels that the Contractor is 
installing and testing the PE, RTRP, and/or RPMP pipe in a satisfactory 
manner, certification shall be written to note which individuals employed 
by the Contractor are capable of properly installing the pipe.  The field 
representative shall advise the Contractor of unsatisfactory conditions 
immediately when they occur.  Such conditions include improper diameter of 
pipe ends, damaged interior liner, poorly prepared joints, improper curing 
of joints, moving pipe before joints are cured, bending pipe to follow 
abrupt changes in trench contours, leaving pipe ends open in trench 
overnight, not properly drying joints after rain storms, exceeding 
effective adhesive life, sharp objects in trench bed, backfill that could 
damage pipe, improper procedure for concrete encasement of pipe, omission 
of thrust blocks at changes in direction or any other condition which could 
have an adverse effect on the satisfactory completion and operation of the 
piping system.

1.4   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-03 Product Data

Installation; G, RE.

  The manufacturer's recommendations for each material or 
procedure to be utilized.

Waste Water Disposal Method; .

  The method proposed for disposal of waste water from hydrostatic 
tests and disinfection, prior to performing hydrostatic tests.

Satisfactory Installation; G, RE.

  A statement signed by the principal officer of the contracting 
firm stating that the installation is satisfactory and in 
accordance with the contract drawings and specifications, and the 
manufacturer's prescribed procedures and techniques, upon 
completion of the project and before final acceptance.

SD-06 Test Reports

Bacteriological Disinfection; G, RE.

  Test results from commercial laboratory verifying disinfection.

SD-07 Certificates

Manufacturer's Representative; 

  The name and qualifications of the manufacturer's representative 
and written certification from the manufacturer that the 
representative is technically qualified in all phases of PE, RTRP, 
and/or RPMP pipe laying and jointing and experienced to supervise 
the work and train the Contractor's field installers, prior to 
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commencing installation.

Installation; G, RE.

  A statement signed by the manufacturer's field representative 
certifying that the Contractor's personnel are capable of properly 
installing the pipe on the project.

Meters; 

  Manufacturer's certificate stating that each meter furnished has 
been tested for accuracy of registration and compliance with the 
accuracy and capacity requirements of the appropriate AWWA 
standard.

1.5   HANDLING

Pipe and accessories shall be handled to ensure delivery to the trench in 
sound, undamaged condition, including no injury to the pipe coating or 
lining.  If the coating or lining of any pipe or fitting is damaged, the 
repair shall be made by the Contractor in a satisfactory manner, at no 
additional cost to the Government.  No other pipe or material shall be 
placed inside a pipe or fitting after the coating has been applied.  Pipe 
shall be carried into position and not dragged.  Use of pinch bars and 
tongs for aligning or turning pipe will be permitted only on the bare ends 
of the pipe.  The interior of pipe and accessories shall be thoroughly 
cleaned of foreign matter before being lowered into the trench and shall be 
kept clean during laying operations by plugging or other approved method.  
Before installation, the pipe shall be inspected for defects.  Material 
found to be defective before or after laying shall be replaced with sound 
material without additional expense to the Government. Rubber gaskets that 
are not to be installed immediately shall be stored in a cool and dark 
place.

1.5.1   Coated and Wrapped Steel Pipe

Coated and wrapped steel pipe shall be handled in conformance with AWWA C203.

1.5.2   Polyethylene (PE) Pipe Fittings and Accessories

PE pipe, fittings, and accessories shall be handled in conformance with 
AWWA C901.

1.5.3   Miscellaneous Plastic Pipe and Fittings

Polyvinyl Chloride (PVC), Reinforced Thermosetting Resin Pipe (RTRP), and 
Reinforced Plastic Mortar Pressure (RPMP) pipe and fittings shall be 
handled and stored in accordance with the manufacturer's recommendations.  
Storage facilities shall be classified and marked in accordance with NFPA 
704, with classification as indicated in NFPA 49 and NFPA 325-1.

PART 2   PRODUCTS

2.1   PIPE

Pipe shall conform to the respective specifications and other requirements 
specified below.

2.1.1   Plastic Pipe
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2.1.1.1   PVC Plastic Pipe

Pipe, couplings and fittings shall be manufactured of material conforming 
to ASTM D 1784, Class 12454B.

a.  Pipe Less Than 4 inch Diameter:

(1)  Screw-Joint:  Pipe shall conform to dimensional requirements 
of ASTM D 1785 Schedule 80, with joints meeting requirements of 
150 psi working pressure, 200 psi hydrostatic test pressure, 
unless otherwise shown or specified.  Pipe couplings when used, 
shall be tested as required by ASTM D 2464.

(2)  Elastomeric-Gasket Joint:  Pipe shall conform to dimensional 
requirements of ASTM D 1785 Schedule 40, with joints meeting the 
requirements of 150 psi working pressure, 200 psi hydrostatic test 
pressure, unless otherwise shown or specified, or it may be pipe 
conforming to requirements of ASTM D 2241, elastomeric joint, with 
the following applications:

                      Maximum Working        Minimum Hydrostatic
       SDR               Pressure                  Pressure
                           psi                       psi
      _____          ________________        ___________________

       26                   100                      133
       21                   120                      160
       17                   150                      200
       13.5                 200                      266

(3) Solvent Cement Joint:  Pipe shall conform to dimensional 
requirements of ASTM D 1785 or ASTM D 2241 with joints meeting the 
requirements of 150 psi working pressure and 200 psi hydrostatic 
test pressure.

b.  Pipe 4 through 12 inch Diameter:  Pipe, couplings and fittings 
shall conform to AWWA C900, Class 150, CIOD pipe dimensions, 
elastomeric-gasket joint, unless otherwise shown or specified.

c.  Pipe 14 through 36 inch Diameter:  Pipe shall conform to AWWA C905 
unless otherwise shown or specified.

2.1.2   Ductile-Iron Pipe

Ductile-iron pipe shall conform to AWWA C151, working pressure not less 
than 150 psi, unless otherwise shown or specified.  Pipe shall be 
cement-mortar lined in accordance with AWWA C104.  Linings shall be 
standard.  When installed underground, pipe shall be coated in accordance 
with Section 13110 CATHODIC PROTECTION SYSTEM (SACRIFICIAL ANODE).  Flanged 
ductile iron pipe with threaded flanges shall be in accordance with AWWA 
C115.

2.1.3   Copper Tubing

Copper tubing shall conform to ASTM B 88, Type K, annealed.

2.2   FITTINGS AND SPECIALS
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2.2.1   PVC Pipe System

a.  For pipe less than 4 inch diameter, fittings for threaded pipe 
shall conform to requirements of ASTM D 2464, threaded to conform 
to the requirements of ASME B1.20.1 for use with Schedule 80 pipe 
and fittings; fittings for solvent cement jointing shall conform 
to ASTM D 2466 or ASTM D 2467; and fittings for elastomeric-gasket 
joint pipe shall be iron conforming to AWWA C110 or AWWA C111.  
Iron fittings and specials shall be cement-mortar lined (standard 
thickness) in accordance with AWWA C104.

b.  For pipe 4 inch diameter and larger, fittings and specials shall 
be iron, bell end in accordance with AWWA C110, 150 psi pressure 
rating unless otherwise shown or specified, except that profile of 
bell may have special dimensions as required by the pipe 
manufacturer; or fittings and specials may be of the same material 
as the pipe with elastomeric gaskets, all in conformance with AWWA 
C900.  Iron fittings and specials shall be cement-mortar lined 
(standard thickness) in accordance with AWWA C104.  Fittings shall 
be bell and spigot or plain end pipe, or as applicable.  Ductile 
iron compact fittings shall be in accordance with AWWA C153.

2.2.2   Ductile-Iron Pipe System

Fittings and specials shall be suitable for 150 psi pressure rating, unless 
otherwise specified.  Fittings and specials for mechanical joint pipe shall 
conform to AWWA C110.  Fittings and specials for use with push-on joint 
pipe shall conform to AWWA C110 and AWWA C111.  Fittings and specials for 
grooved and shouldered end pipe shall conform to AWWA C606.  Fittings and 
specials shall be cement-mortar lined (standard thickness) in accordance 
with AWWA C104.  Ductile iron compact fittings shall conform to AWWA C153.

2.2.3   Copper Tubing System

Fittings and specials shall be flared and conform to ASME B16.26.

2.3   JOINTS

2.3.1   Plastic Pipe Jointing

2.3.1.1   PVC Pipe

Joints, fittings, and couplings shall be as specified for PVC pipe.  Joints 
connecting pipe of differing materials shall be made in accordance with the 
manufacturer's recommendations, and as approved by the Contracting Officer.

2.3.2   Ductile-Iron Pipe Jointing

a.  Mechanical joints shall be of the stuffing box type and shall 
conform to AWWA C111.

b.  Push-on joints shall conform to AWWA C111.

c.  Rubber gaskets and lubricants shall conform to the applicable 
requirements of AWWA C111.

2.3.3   Copper Tubing Jointing

Joints shall be compression-pattern flared and shall be made with the 
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specified fittings.

2.4   VALVES

2.4.1   Gate Valves

Gate valves shall be designed for a working pressure of not less than 150 
psi.  Valve connections shall be as required for the piping in which they 
are installed.  Valves shall have a clear waterway equal to the full 
nominal diameter of the valve, and shall be opened by turning 
counterclockwise.  The operating nut or wheel shall have an arrow, cast in 
the metal, indicating the direction of opening.

a.  Valves smaller than 3 inches shall be all bronze and shall conform 
to MSS SP-80, Type 1, Class 150.

b.  Valves 3 inches and larger shall be iron body, bronze mounted, and 
shall conform to AWWA C500.  Flanges shall not be buried.  An 
approved pit shall be provided for all flanged connections.

c.  Resilient-Seated Gate Valves:  For valves 3 to 12 inches in size, 
resilient-seated gate valves shall conform to AWWA C509.

2.5   VALVE BOXES

Valve boxes shall be cast iron or concrete, except that concrete boxes may 
be installed only in locations not subjected to vehicular traffic. 
Cast-iron boxes shall be extension type with slide-type adjustment and with 
flared base.  The minimum thickness of metal shall be 3/16 inch.  Concrete 
boxes shall be the standard product of a manufacturer of precast concrete 
equipment.  The word "WATER" shall be cast in the cover.  The box length 
shall adapt, without full extension, to the depth of cover required over 
the pipe at the valve location.

2.6   VALVE PITS

Valve pits shall be constructed at locations indicated or as required above 
and in accordance with the details shown.  Concrete shall have compressive 
strength of 3000 psi in accordance with Section 03300CAST-IN-PLACE 
STRUCTURAL CONCRETE.

2.7   MISCELLANEOUS ITEMS

2.7.1   Service Clamps

Service clamps shall have a pressure rating not less than that of the pipe 
to be connected and shall be either the single or double flattened strap 
type.  Clamps shall have a galvanized malleable-iron body with cadmium 
plated straps and nuts.  Clamps shall have a rubber gasket cemented to the 
body.

2.7.2   Corporation Stops

Corporation stops shall have standard corporation stop thread conforming to 
AWWA C800 on the inlet end, with flanged joints, compression pattern flared 
tube couplings, or wiped joints for connections to goosenecks.

2.7.3   Goosenecks
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Copper tubing for gooseneck connections shall conform to the applicable 
requirements of ASTM B 88, Type K, annealed.  Length of cable requirement 
connections shall be in accordance with standard practice.

2.7.4   Service Stops

Service stops shall be water-works inverted-ground-key type, oval or round 
flow way, tee handle, without drain.  Pipe connections shall be suitable 
for the type of service pipe used.  All parts shall be of bronze with 
female iron-pipe-size connections or compression-pattern flared tube 
couplings, and shall be designed for a hydrostatic test pressure not less 
than  200 psi.

2.7.5   Tapping Sleeves

Tapping sleeves of the sizes indicated for connection to existing main 
shall be the cast gray, ductile, or malleable iron, split-sleeve type with 
flanged or grooved outlet, and with bolts, follower rings and gaskets on 
each end of the sleeve.  Construction shall be suitable for a maximum 
working pressure of 150 psi.  Bolts shall have square heads and hexagonal 
nuts.  Longitudinal gaskets and mechanical joints with gaskets shall be as 
recommended by the manufacturer of the sleeve.  When using grooved 
mechanical tee, it shall consist of an upper housing with full locating 
collar for rigid positioning which engages a machine-cut hole in pipe, 
encasing an elastomeric gasket which conforms to the pipe outside diameter 
around the hole and a lower housing with positioning lugs, secured together 
during assembly by nuts and bolts as specified, pretorqued to 50 foot-pound.

2.7.6   Service Boxes

Service boxes shall be cast iron or concrete and shall be extension service 
boxes of the length required for the depth of the line, with either screw 
or slide-type adjustment.  The boxes shall have housings of sufficient size 
to completely cover the service stop or valve and shall be complete with 
identifying covers.

2.7.7   Disinfection

Chlorinating materials shall conform to the following:

Chlorine, Liquid:  AWWA B301.

Hypochlorite, Calcium and Sodium:  AWWA B300.

2.7.8   Meters

Meters shall be the type and size shown on the drawings or specified.  
Meters of each of the various types furnished and installed shall be 
supplied by one manufacturer.

2.7.8.1   Displacement Type

Displacement type meters shall conform to AWWA C700.  Registers shall be 
straight-reading and shall read in U.S. gallons.  Meters in sizes 1/2 
through 1 inch shall  be frost-protection design.  Connections shall be 
suitable to the type of pipe and conditions encountered.  Register type 
shall be a direct reading remote register designed in accordance with AWWA 
C706 or an encoder type remote register designed in accordance with AWWA 
C707.  Meters shall comply with the accuracy and capacity requirements of 
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AWWA C700.

2.7.9   Meter Boxes

Meter shall be installed above ground in a weatherproof enclosure as shown 
on plans.

PART 3   EXECUTION

3.1   INSTALLATION

3.1.1   Cutting of Pipe

Cutting of pipe shall be done in a neat and workmanlike manner without 
damage to the pipe.  Unless otherwise recommended by the manufacturer and 
authorized by the Contracting Officer, cutting shall be done with an 
approved type mechanical cutter.  Wheel cutter shall be used when 
practicable.  Copper tubing shall be cut square and all burrs shall be 
removed.  Squeeze type mechanical cutters shall not be used for ductile 
iron.

3.1.2   Adjacent Facilities

3.1.2.1   Sewer Lines

Where the location of the water pipe is not clearly defined in dimensions 
on the drawings, the water pipe shall not be laid closer horizontally than 
10 feet from a sewer except where the bottom of the water pipe will be at 
least 12 inches above the top of the sewer pipe, in which case the water 
pipe shall not be laid closer horizontally than 6 feet from the sewer.  
Where water lines cross under gravity-flow sewer lines, the sewer pipe, for 
a distance of at least 10 feet each side of the crossing, shall be fully 
encased in concrete or shall be made of pressure pipe with no joint located 
within 3 feet horizontally of the crossing.  Water lines shall in all cases 
cross above sewage force mains or inverted siphons and shall be not less 
than 2 feet above the sewer main.  Joints in the sewer main, closer 
horizontally than 3 feet to the crossing, shall be encased in concrete.

3.1.2.2   Water Lines

Water lines shall not be laid in the same trench with sewer lines, gas 
lines, fuel lines, or electric wiring.

3.1.2.3   Copper Tubing Lines

Copper tubing shall not be installed in the same trench with ferrous piping 
materials.

3.1.2.4   Nonferrous Metallic Pipe

Where nonferrous metallic pipe, e.g. copper tubing, crosses any ferrous 
piping material, a minimum vertical separation of 12 inchesshall be 
maintained between pipes.

3.1.3   Joint Deflection

3.1.3.1   Offset for Flexible Plastic Pipe

Maximum offset in alignment between adjacent pipe joints shall be as 
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recommended by the manufacturer and approved by the Contracting Officer, 
but shall not exceed 5 degrees.

3.1.3.2   Allowable for Ductile-Iron Pipe

The maximum allowable deflection shall be as given in AWWA C600.  If the 
alignment requires deflection in excess of the above limitations, special 
bends or a sufficient number of shorter lengths of pipe shall be furnished 
to provide angular deflections within the limit set forth.

3.1.4   Placing and Laying

Pipe and accessories shall be carefully lowered into the trench by means of 
derrick, ropes, belt slings, or other authorized equipment.  Water-line 
materials shall not be dropped or dumped into the trench.  Abrasion of the 
pipe coating shall be avoided.  Except where necessary in making 
connections with other lines or as authorized by the Contracting Officer, 
pipe shall be laid with the bells facing in the direction of laying.  The 
full length of each section of pipe shall rest solidly upon the pipe bed, 
with recesses excavated to accommodate bells, couplings, and joints.  Pipe 
that has the grade or joint disturbed after laying shall be taken up and 
relaid.  Pipe shall not be laid in water or when trench conditions are 
unsuitable for the work.  Water shall be kept out of the trench until 
joints are complete.  When work is not in progress, open ends of pipe, 
fittings, and valves shall be securely closed so that no trench water, 
earth, or other substance will enter the pipes or fittings.  Where any part 
of the coating or lining is damaged, the repair shall be made by and at the 
Contractor's expense in a satisfactory manner.  Pipe ends left for future 
connections shall be valved, plugged, or capped, and anchored, as shown.

3.1.4.1   Plastic Pipe Installation

RTRP shall be installed in accordance with ASTM D 3839.  RPMP shall be 
installed in accordance with the manufacturer's recommendations.  PE Pipe 
shall be installed in accordance with ASTM D 2774.  PVC pipe shall be 
installed in accordance with AWWA M23.

3.1.4.2   Piping Connections

Where connections are made between new work and existing mains, the 
connections shall be made by using specials and fittings to suit the actual 
conditions.  When made under pressure, these connections shall be installed 
using standard methods as approved by the Contracting Officer.  Connections 
to existing asbestos-cement pipe shall be made in accordance with ACPPA 
Work Practices.

3.1.4.3   Penetrations

Pipe passing through walls of valve pits and structures shall be provided 
with ductile-iron or Schedule 40 steel wall sleeves.  Annular space between 
walls and sleeves shall be filled with rich cement mortar.  Annular space 
between pipe and sleeves shall be filled with mastic.

3.1.4.4   Flanged Pipe

Flanged pipe shall only be installed above ground or with the flanges in 
valve pits.

3.1.5   Jointing
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3.1.5.1   PVC Plastic Pipe Requirements

a.  Pipe less than 4 inch diameter:  Threaded joints shall be made by 
wrapping the male threads with approved thread tape or applying an 
approved lubricant, then threading the joining members together.  
The joint shall be tightened using strap wrenches to prevent 
damage to the pipe and/or fitting.  To avoid excessive torque, 
joints shall be tightened no more than one thread past hand-tight. 
 Preformed rubber-ring gaskets for elastomeric-gasket joints shall 
be made in accordance with ASTM F 477 and as specified.  Pipe ends 
for push-on joints shall be beveled to facilitate assembly and 
marked to indicate when the pipe is fully seated.  The gasket 
shall be prelubricated to prevent displacement.  The gasket and 
ring groove in the bell or coupling shall match.  The manufacturer 
of the pipe or fitting shall supply the elastomeric gasket.  
Couplings shall be provided with stops or centering rings to 
assure that the coupling is centered on the joint.  Solvent cement 
joints shall use sockets conforming to ASTM D 2467.  The solvent 
cement used shall meet the requirements of ASTM D 2564; the joint 
assembly shall be made in accordance with ASTM D 2855 and the 
manufacturer's specific recommendations.

b.  Pipe 4 through 12 inch diameter:  Joints shall be elastomeric 
gasket as specified in AWWA C900.  Jointing procedure shall be as 
specified for pipe less than 4 inch diameter with configuration 
using elastomeric ring gasket.

c.  Pipe 14 through 36 inch diameter:  Joints shall be elastomeric 
gasket push-on joints made in accordance with AWWA M23.

3.1.5.2   Ductile-Iron Pipe Requirements

Mechanical and push-on type joints shall be installed in accordance with 
AWWA C600 for buried lines or AWWA C606 for grooved and shouldered pipe 
above ground or in pits.

3.1.5.3   Copper Tubing Requirements

Joints shall be made with flared fittings.  The flared end tube shall be 
pulled tightly against the tapered part of the fitting by a nut which is 
part of the fitting, so there is metal-to-metal contact.

3.1.5.4   Isolation Joints and Dielectric Fittings

Isolation joints and dielectric fittings shall be installed in accordance 
with details specified in paragraph JOINTS.  Dielectric unions shall be 
encapsulated in a field-poured coal-tar covering, with at least 1/8 inch 
thickness of coal tar over all fitting surfaces.

3.1.5.5   Transition Fittings

Connections between different types of pipe and accessories shall be made 
with transition fittings approved by the Contracting Officer.

3.1.6   Setting of  Meters, Valves and Valve Boxes

3.1.6.1   Location of Meters
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Meters and meter boxes shall be installed at the locations shown on the 
drawings.  The meters shall be centered in the boxes to allow for reading 
and ease of removal or maintenance.

3.1.6.2   Location of Valves

After delivery, valves, including those in hydrants, shall be drained to 
prevent freezing and shall have the interiors cleaned of all foreign matter 
before installation.  Stuffing boxes shall be tightened and hydrants and 
valves shall be fully opened and fully closed to ensure that all parts are 
in working condition.  Check, pressure reducing, vacuum, and air relief 
valves shall be installed in valve pits.  Valves and valve boxes shall be 
installed where shown or specified, and shall be set plumb.  Valve boxes 
shall be centered on the valves.  Boxes shall be installed over each 
outside gate valve unless otherwise shown.  Where feasible, valves shall be 
located outside the area of roads and streets.  Earth fill shall be tamped 
around each valve box or pit to a distance of 4 feet on all sides of the 
box, or the undisturbed trench face if less than 4 feet.

3.1.6.3   Location of Service Boxes

Where water lines are located below paved streets having curbs, the boxes 
shall be installed directly back of the curbs.  Where no curbing exists, 
service boxes shall be installed in accessible locations, beyond the limits 
of street surfacing, walks and driveways.

3.1.7   Tapped Tees and Crosses

Tapped tees and crosses for future connections shall be installed where 
shown.

3.1.8   Thrust Restraint

Plugs, caps, tees and bends deflecting 11.25 degrees or more, either 
vertically or horizontally, on waterlines 4 inches in diameter or larger, 
and fire hydrants shall be provided with thrust restraints.  Valves shall 
be securely anchored or shall be provided with thrust restraints to prevent 
movement.  Thrust restraints shall be either thrust blocks or, for 
ductile-iron pipes, restrained joints.

3.1.8.1   Thrust Blocks

Thrust blocking shall be concrete of a mix not leaner than:  1 cement, 
2-1/2 sand, 5 gravel; and having a compressive strength of not less than 
2,000 psi after 28 days.  Blocking shall be placed between solid ground and 
the hydrant or fitting to be anchored.  Unless otherwise indicated or 
directed, the base and thrust bearing sides of thrust blocks shall be 
poured directly against undisturbed earth.  The sides of thrust blocks not 
subject to thrust may be poured against forms.  The area of bearing shall 
be as shown or as directed.  Blocking shall be placed so that the fitting 
joints will be accessible for repair.  Steel rods and clamps, protected by 
galvanizing or by coating with bituminous paint, shall be used to anchor 
vertical down bends into gravity thrust blocks.

3.1.8.2   Restrained Joints

For ductile-iron pipe, restrained joints shall be designed by the 
Contractor or the pipe manufacturer in accordance with DIPRA-Restraint 
Design.
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3.2   HYDROSTATIC TESTS

Where any section of a water line is provided with concrete thrust blocking 
for fittings or hydrants, the hydrostatic tests shall not be made until at 
least 5 days after installation of the concrete thrust blocking, unless 
otherwise approved.

3.2.1   Pressure Test

After the pipe is laid, the joints completed,  and the trench partially 
backfilled leaving the joints exposed for examination, the newly laid 
piping or any valved section of piping shall, unless otherwise specified, 
be subjected for 1 hour to a hydrostatic pressure test of  200 psi.  Each 
valve shall be opened and closed several times during the test.  Exposed 
pipe, joints, fittings, hydrants, and valves shall be carefully examined 
during the partially open trench test.  Joints showing visible leakage 
shall be replaced or remade as necessary.  Cracked or defective pipe, 
joints, fittings, hydrants and valves discovered in consequence of this 
pressure test shall be removed and replaced with sound material, and the 
test shall be repeated until the test results are satisfactory.  The 
requirement for the joints to remain exposed for the hydrostatic tests may 
be waived by the Contracting Officer when one or more of the following 
conditions is encountered:

a.  Wet or unstable soil conditions in the trench.

b.  Compliance would require maintaining barricades and walkways 
around and across an open trench in a heavily used area that would 
require continuous surveillance to assure safe conditions.

c.  Maintaining the trench in an open condition would delay completion 
of the project.

The Contractor may request a waiver, setting forth in writing the reasons 
for the request and stating the alternative procedure proposed to comply 
with the required hydrostatic tests.  Backfill placed prior to the tests 
shall be placed in accordance with the requirements of Section 02316
EXCAVATION, TRENCHING, AND BACKFILLING FOR UTILITIES SYSTEMS.

3.2.2   Leakage Test

Leakage test shall be conducted after the pressure tests have been 
satisfactorily completed.  The duration of each leakage test shall be at 
least 2 hours, and during the test the water line shall be subjected to not 
less than 200 psi pressure.  Leakage is defined as the quantity of water to 
be supplied into the newly laid pipe, or any valved or approved section, 
necessary to maintain pressure within 5 psi of the specified leakage test 
pressure after the pipe has been filled with water and the air expelled.  
Piping installation will not be accepted if leakage exceeds the allowable 
leakage which is determined by the following formula:

L = 0.0001351ND(P raised to 0.5 power)

L = Allowable leakage in gallons per hour
N = Number of joints in the length of pipeline tested
D = Nominal diameter of the pipe in inches
P = Average test pressure during the leakage test, in psi gauge
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Should any test of pipe disclose leakage greater than that calculated by 
the above formula, the defective joints shall be located and repaired until 
the leakage is within the specified allowance, without additional cost to 
the Government.

3.2.3   Time for Making Test

Except for joint material setting or where concrete thrust blocks 
necessitate a 5-day delay, pipelines jointed with rubber gaskets, 
mechanical or push-on joints, or couplings may be subjected to hydrostatic 
pressure, inspected, and tested for leakage at any time after partial 
completion of backfill.  Cement-mortar lined pipe may be filled with water 
as recommended by the manufacturer before being subjected to the pressure 
test and subsequent leakage test.

3.2.4   Concurrent Hydrostatic Tests

The Contractor may elect to conduct the hydrostatic tests using either or 
both of the following procedures.  Regardless of the sequence of tests 
employed, the results of pressure tests, leakage tests, and disinfection 
shall be as specified.  Replacement, repair or retesting required shall be 
accomplished by the Contractor at no additional cost to the Government.

a.  Pressure test and leakage test may be conducted concurrently.

b.  Hydrostatic tests and disinfection may be conducted concurrently, 
using the water treated for disinfection to accomplish the 
hydrostatic tests.  If water is lost when treated for disinfection 
and air is admitted to the unit being tested, or if any repair 
procedure results in contamination of the unit, disinfection shall 
be reaccomplished.

3.3   BACTERIAL DISINFECTION

3.3.1   Bacteriological Disinfection

Before acceptance of potable water operation, each unit of completed 
waterline shall be disinfected as specified.  After pressure tests have 
been made, the unit to be disinfected shall be thoroughly flushed with 
water until all entrained dirt and mud have been removed before introducing 
the chlorinating material.  The chlorinating material shall be either 
liquid chlorine, calcium hypochlorite, or sodium hypochlorite, conforming 
to paragraph MISCELLANEOUS ITEMS.  The chlorinating material shall provide 
a dosage of not less than 50 ppm and shall be introduced into the water 
lines in an approved manner.  Polyvinyl Chloride (PVC) pipe lines shall be 
chlorinated using only the above specified chlorinating material in 
solution.  The agent shall not be introduced into the line in a dry solid 
state.  The treated water shall be retained in the pipe long enough to 
destroy all non-spore forming bacteria.  Except where a shorter period is 
approved, the retention time shall be at least 24 hours and shall produce 
not less than 25 ppm of free chlorine residual throughout the line at the 
end of the retention period.  Valves on the lines being disinfected shall 
be opened and closed several times during the contact period.  The line 
shall then be flushed with clean water until the residual chlorine is 
reduced to less than 1.0 ppm.  During the flushing period, each fire 
hydrant on the line shall be opened and closed several times.  From several 
points in the unit, personnel from the Contractor's commercial laboratory 
shall take at least 3 water samples from different points, approved by the 
Contracting Officer, in proper sterilized containers and perform a 
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bacterial examination in accordance with state approved methods.  The 
commercial laboratory shall be certified by the state's approving authority 
for examination of potable water.  The disinfection shall be repeated until 
tests indicate the absence of pollution for at least 2 full days.  The unit 
will not be accepted until satisfactory bacteriological results have been 
obtained.

3.4   CLEANUP

Upon completion of the installation of water lines, and appurtenances, all 
debris and surplus materials resulting from the work shall be removed.

    -- End of Section --

SECTION 02510a  Page 18



Upgrade Access Control Point, Longstreet Road DACA21-03-R-0014
Fort Bragg, NC

SECTION TABLE OF CONTENTS

DIVISION 02 - SITE WORK

SECTION 02531

SANITARY SEWERS

07/02

PART 1   GENERAL

  1.1   REFERENCES
  1.2   SYSTEM DESCRIPTION
    1.2.1   Sanitary Sewer Gravity Pipeline
    1.2.2   Sanitary Sewer Pressure Lines
  1.3   GENERAL REQUIREMENTS
  1.4   SUBMITTALS
  1.5   DELIVERY, STORAGE, AND HANDLING
    1.5.1   Delivery and Storage
      1.5.1.1   Piping
      1.5.1.2   Metal Items
    1.5.2   Handling

PART 2   PRODUCTS

  2.1   PIPELINE MATERIALS
    2.1.1   Cast-Iron Soil Piping
      2.1.1.1   Cast-Iron Hub and Spigot Soil Pipe and Fittings
    2.1.2   PVC Plastic Gravity Sewer Piping
      2.1.2.1   PVC Plastic Gravity Pipe and Fittings
      2.1.2.2   PVC Plastic Gravity Joints and Jointing Material
    2.1.3   PVC Plastic Pressure Pipe and Associated Fittings
      2.1.3.1   PVC Plastic Pressure Pipe and Fittings
      2.1.3.2   PVC Plastic Pressure Joints and Jointing Material
  2.2   MISCELLANEOUS MATERIALS
    2.2.1   Precast Concrete Manholes, Septic Tank and 

Glass-Fiber-Reinforced Polyester Manholes.
    2.2.2   Gaskets and Connectors
    2.2.3   External Preformed Rubber Joint Seals
    2.2.4   Metal Items
      2.2.4.1   Frames, Covers, and Gratings for Manholes
      2.2.4.2   Manhole Steps
      2.2.4.3   Septic Tank Piping
      2.2.4.4   Siphon for Septic Tank
    2.2.5   Sewage Absorption Field Materials

PART 3   EXECUTION

  3.1   INSTALLATION OF PIPELINES AND APPURTENANT CONSTRUCTION
    3.1.1   General Requirements for Installation of Pipelines
      3.1.1.1   Location
      3.1.1.2   Earthwork
      3.1.1.3   Pipe Laying and Jointing
      3.1.1.4   Connections to Existing Lines
    3.1.2   Special Requirements

SECTION 02531  Page 1



Upgrade Access Control Point, Longstreet Road DACA21-03-R-0014
Fort Bragg, NC

      3.1.2.1   Installation of Cast Iron Soil Piping
      3.1.2.2   Installation of Clay Piping
      3.1.2.3   Installation of PVC Plastic Piping
      3.1.2.4   Installation of PVC Plastic Pressure Pipe and Fittings
    3.1.3   Concrete Work
    3.1.4   Manhole/Septic Tank Construction
    3.1.5   Miscellaneous Construction and Installation
      3.1.5.1   Connecting to Existing Manholes
      3.1.5.2   Metal Work
    3.1.6   Sewage Absorption Trench Construction
    3.1.7   Installations of Wye Branches
  3.2   FIELD QUALITY CONTROL
    3.2.1   Field Tests and Inspections
    3.2.2   Tests for Nonpressure Lines
      3.2.2.1   Leakage Tests
    3.2.3   Tests for Pressure Lines
    3.2.4   Septic Tank Testing

-- End of Section Table of Contents --

SECTION 02531  Page 2



Upgrade Access Control Point, Longstreet Road DACA21-03-R-0014
Fort Bragg, NC

SECTION 02531

SANITARY SEWERS
07/02

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 74 (1998) Cast Iron Soil Pipe and Fittings

ASTM C 12 (2002) Installing Vitrified Clay Pipe Lines

ASTM C 443 (2001) Joints for Circular Concrete Sewer 
and Culvert Pipe, Using Rubber Gaskets

ASTM C 478 (1997) Precast Reinforced Concrete Manhole 
Sections

ASTM C 478M (1997) Precast Reinforced Concrete Manhole 
Sections (Metric)

ASTM C 564 (1997) Rubber Gaskets for Cast Iron Soil 
Pipe and Fittings

ASTM C 700 (2002) Vitrified Clay Pipe, Extra 
Strength, Standard Strength, and Perforated

ASTM C 828 (2001) Low-Pressure Air Test of Vitrified 
Clay Pipe Lines

ASTM C 923 (2000) Resilient Connectors Between 
Reinforced Concrete Manhole Structures, 
Pipes and Laterals

ASTM C 94 (1994) Ready-Mixed Concrete **

ASTM C 969 (2000) Infiltration and Exfiltration 
Acceptance Testing of Installed Precast 
Concrete Pipe Sewer Lines

ASTM C 972 (2000) Compression-Recovery of Tape Sealant

ASTM C 990 (2001a) Joints for Concrete Pipe, 
Manholes, and Precast Box Sections Using 
Preformed Flexible Joint Sealers

ASTM D 1784 (1999a) Rigid Poly(Vinyl Chloride) (PVC) 
Compounds and Chlorinated Poly(Vinyl 
Chloride) (CPVC) Compounds
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ASTM D 1785 (1999) Poly(Vinyl Chloride)(PVC) Plastic 
Pipe, Schedules 40, 80, and 120

ASTM D 2241 (2000) Poly(Vinyl Chloride) (PVC) 
Pressure-Rated Pipe (SDR Series)

ASTM D 2321 (2000) Underground Installation of 
Thermoplastic Pipe for Sewers and Other 
Gravity-Flow Applications

ASTM D 2464 (1999) Threaded Poly(Vinyl Chloride) (PVC) 
Plastic Pipe Fittings, Schedule 80

ASTM D 2466 (2001) Poly(Vinyl Chloride)(PVC) Plastic 
Pipe Fittings, Schedule 40

ASTM D 2467 (2001) Poly(Vinyl Chloride) (PVC) Plastic 
Pipe Fittings, Schedule 80

ASTM D 2680 (2001) Acrylonitrile-Butadiene-Styrene 
(ABS) and Poly(Vinyl Chloride) (PVC) 
Composite Sewer Piping

ASTM D 2751 (1996a) Acrylonitrile-Butadiene-Styrene 
(ABS) Sewer Pipe and Fittings

ASTM D 3034 (2000) Type PSM Poly(Vinyl Chloride) (PVC) 
Sewer Pipe and Fittings

ASTM D 3139 (1998) Joints for Plastic Pressure Pipes 
Using Flexible Elastomeric Seals

ASTM D 3212 (1996a) Joints for Drain and Sewer Plastic 
Pipes Using Flexible Elastomeric Seals

ASTM D 3753 (1999)Glass-Fiber-Reinforced Manholes

ASTM D 412 (1998a) Vulcanized Rubber and 
Thermoplastic Rubbers and Thermoplastic 
Elastomers - Tension

ASTM D 624 (2000) Tear Strength of Conventional 
Vulcanized Rubber and Thermoplastic 
Elastomers

ASTM F 405 (1997) Corrugated Polyethylene (PE) Tubing 
and Fittings

ASTM F 477 (1999) Elastomeric Seals (Gaskets) for 
Joining Plastic Pipe

ASTM F 949 (2001a) Poly(Vinyl Chloride) (PVC) 
Corrugated Sewer Pipe with a Smooth 
Interior and Fittings

AMERICAN WATER WORKS ASSOCIATION(AWWA)

AWWA C104 (1995) Cement-Mortar Lining for 
Ductile-Iron Pipe and Fittings for Water
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AWWA C110 (1998) Ductile-Iron and Gray-Iron 
Fittings, 3 In. Through 48 In. (76 mm 
through 1219 mm), for Water

AWWA C111 (2000) Rubber-Gasket Joints for 
Ductile-Iron Pressure Pipe and Fittings

AWWA C153 (2000) Ductile-Iron Compact Fittings for 
Water Service

AWWA C600 (1999) Installation of Ductile-Iron Water 
Mains and Their Appurtenances

AWWA C900 (1997) Polyvinyl Chloride (PVC) Pressure 
Pipe, and Fabricated Fittings, 4 In. 
Through 12 In. (100 mm Through 300 mm), 
for Water Distribution

AWWA M23 (1980) Manual: PVC Pipe - Design and 
Installation

ASME INTERNATIONAL (ASME)

ASME B1.20.1 (1983; R 2001) Pipe Threads, General 
Purpose, Inch

U.S. GENERAL SERVICES ADMINISTRATION (GSA)

FS A-A-60005 (1998) Frames, Covers, Gratings, Steps, 
Sump and Catch Basin, Manhole ++

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

29 CFR 1910.27 Fixed Ladders

UNI-BELL PVC PIPE ASSOCIATION (UBPPA)

UBPPA UNI-B-3 (1992) Recommended Practice for the 
Installation of Polyvinyl Chloride (PVC) 
Pressure Pipe (Nominal Diameters 4-36 Inch)

UBPPA UNI-B-6 (1990) Recommended Practice for the 
Low-Pressure Air Testing of Installed 
Sewer Pipe 

 
1.2   SYSTEM DESCRIPTION

1.2.1   Sanitary Sewer Gravity Pipeline

Provide mains and laterals of polyvinyl chloride (PVC) plastic pipe.  
Provide building connections 4 inch lines of polyvinyl chloride (PVC) 
plastic pipe.

1.2.2   Sanitary Sewer Pressure Lines
 
Provide pressure lines of polyvinyl chloride (PVC) plastic pressure pipe.
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1.3   GENERAL REQUIREMENTS

The construction required herein shall include appurtenant structures and 
building sewers to points of connection with the building drains  5 feet 
outside the building to which the sewer system is to be connected.  The 
Contractor shall replace damaged material and redo unacceptable work at no 
additional cost to the Government.  Excavation and backfilling is specified 
in Section 02316A EXCAVATION, TRENCHING, AND BACKFILLING FOR UTILITIES 
SYSTEMS.  Backfilling shall be accomplished after inspection by the 
Contracting Officer.  Force mains and inverted siphons are specified in 
Section 02532A FORCE MAINS AND INVERTED SIPHONS; SEWER.  Before, during, 
and after installation, plastic pipe and fittings shall be protected from 
any environment that would result in damage or deterioration to the 
material.  The Contractor shall have a copy of the manufacturer's 
instructions available at the construction site at all times and shall 
follow these instructions unless directed otherwise by the Contracting 
Officer.  Solvents, solvent compounds, lubricants, elastomeric gaskets, and 
any similar materials required to install the plastic pipe shall be stored 
in accordance with the manufacturer's recommendation and shall be discarded 
if the storage period exceeds the recommended shelf life.  Solvents in use 
shall be discarded when the recommended pot life is exceeded.

1.4   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only or as 
otherwise designated.  When used, a designation following the "G" 
designation identifies the office that will review the submittal for the 
Government.  The following shall be submitted in accordance with Section 
01330 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Precast concrete manhole

Precast Septic Tank

Metal items

Frames, covers, and gratings

SD-03 Product Data

Pipeline materials including joints, fittings, and couplings

  Submit manufacturer's standard drawings or catalog cuts.

SD-07 Certificates

Portland Cement

  Certificates of compliance stating the type of cement used in 
manufacture of concrete pipe, fittings and precast manholes.

1.5   DELIVERY, STORAGE, AND HANDLING

1.5.1   Delivery and Storage
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1.5.1.1   Piping

Inspect materials delivered to site for damage; store with minimum of 
handling.  Store materials on site in enclosures or under protective 
coverings.  Store plastic piping and jointing materials and rubber gaskets 
under cover out of direct sunlight.  Do not store materials directly on the 
ground.  Keep inside of pipes and fittings free of dirt and debris.

1.5.1.2   Metal Items

Check upon arrival; identify and segregate as to types, functions, and 
sizes.  Store off the ground in a manner affording easy accessibility and 
not causing excessive rusting or coating with grease or other objectionable 
materials.

1.5.2   Handling

Handle pipe, fittings, and other accessories in such manner as to ensure 
delivery to the trench in sound undamaged condition.  Take special care not 
to damage linings of pipe and fittings; if lining is damaged, make 
satisfactory repairs.  Carry, do not drag, pipe to trench.

PART 2   PRODUCTS

2.1   PIPELINE MATERIALS

Pipe shall conform to the respective specifications and other requirements 
specified below.

2.1.1   Cast-Iron Soil Piping

2.1.1.1   Cast-Iron Hub and Spigot Soil Pipe and Fittings

ASTM A 74, service, with ASTM C 564 compression-type rubber gaskets.

2.1.2   PVC Plastic Gravity Sewer Piping

2.1.2.1   PVC Plastic Gravity Pipe and Fittings

ASTM D 3034, SDR 35, or ASTM F 949 with ends suitable for elastomeric 
gasket joints.

2.1.2.2   PVC Plastic Gravity Joints and Jointing Material

Joints shall conform to ASTM D 3212.  Gaskets shall conform to ASTM F 477.

2.1.3   PVC Plastic Pressure Pipe and Associated Fittings

2.1.3.1   PVC Plastic Pressure Pipe and Fittings

a.  Pipe and Fittings Less Than 4 inch Diameter:  Pipe, couplings and 
fittings shall be manufactured of materials conforming to ASTM D 
1784, Class 12454B.

(1) Screw-Joint:  Pipe shall conform to dimensional requirements 
of ASTM D 1785, Schedule 80, with joints meeting requirements of 
150 psi working pressure, 200 psi hydrostatic test pressure, 
unless otherwise shown or specified.  Fittings for threaded pipe 
shall conform to requirements of ASTM D 2464, threaded to conform 
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to the requirements of ASME B1.20.1 for use with Schedule 80 pipe 
and fittings.  Pipe couplings when used, shall be tested as 
required by ASTM D 2464.

(2) Push-On Joint:  ASTM D 3139, with ASTM F 477 gaskets.  
Fittings for push-on joints shall be iron conforming to AWWA C110 
or AWWA C111.  Iron fittings and specials shall shall be 
cement-mortar lined (standard thickness) in accordance with AWWA 
C104.

(3) Solvent Cement Joint:  Pipe shall conform to dimensional 
requirements of ASTM D 1785 or ASTM D 2241 with joints meeting the 
requirements of 150 psiworking pressure and 200 psi hydrostatic 
test pressure.  Fittings for solvent cement jointing shall conform 
to ASTM D 2466 or ASTM D 2467.

b.  Pipe and Fittings 4 inch Diameter to 12 inch:  Pipe shall conform 
to AWWA C900 and shall be plain end or gasket bell end, Pressure 
Class 150 (DR 18), with cast-iron-pipe-equivalent OD.  Fittings 
shall be gray-iron or ductile-iron conforming to AWWA C110 or AWWA 
C153 and shall have cement-mortar lining conforming to AWWA C104, 
standard thickness.  Fittings with push-on joint ends shall 
conform to the same requirements as fittings with mechanical-joint 
ends, except that bell design shall be modified, as approved, for 
push-on joint suitable for use with the PVC plastic pressure pipe 
specified in this paragraph.

2.1.3.2   PVC Plastic Pressure Joints and Jointing Material

Joints for pipe, 4 inch to 12 inchdiameter, shall be push-on joints as 
specified in ASTM D 3139. Joints between pipe and fittings shall be push-on 
joints as specified in ASTM D 3139 or shall be compression-type 
joints/mechanical-joints as respectively specified in ASTM D 3139 and AWWA 
C111.  Each joint connection shall be provided with an elastomeric gasket 
suitable for the bell or coupling with which it is to be used.  Gaskets for 
push-on joints for pipe shall conform to ASTM F 477.  Gaskets for push-on 
joints and compression-type joints/mechanical-joints for joint connections 
between pipe and fittings shall be as specified in AWWA C111, respectively, 
for push-on joints and mechanical-joints.

2.2   MISCELLANEOUS MATERIALS

2.2.1   Precast Concrete Manholes, Septic Tank and Glass-Fiber-Reinforced 
Polyester Manholes.

Precast concrete manhole risers, base sections, and tops shall conform to 
ASTM C 478; base and first riser shall be monolithic.  Precast concrete 
septic tank shall conform to ASTM C 1227.  Glass-Fiber-Reinforced Polyester 
Manholes shall conform to ASTM D 3753.

2.2.2   Gaskets and Connectors

Gaskets for joints between manhole sections shall conform to ASTM C 443.  
Resilient connectors for making joints between manhole and pipes entering 
manhole/septic tank shall conform to ASTM C 923 or ASTM C 990.

2.2.3   External Preformed Rubber Joint Seals

An external preformed rubber joint seal shall be an accepted method of 
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sealing cast iron covers to precast concrete sections to prevent ground 
water infiltration into sewer systems.  All finished and sealed manholes 
constructed in accordance with paragraph entitled "Manhole Construction" 
shall be tested for leakage in the same manner as pipelines as described in 
paragraph entitled "Leakage Tests."  The seal shall be multi-section with a 
neoprene rubber top section and all lower sections made of Ethylene 
Proplene Di Monomer (EPDM) rubber with a minimum thickness of 60 mils.  
Each unit shall consist of a  top and bottom section and shall have mastic 
on the bottom of the bottom section and mastic on the top and bottom of the 
top section.  The mastic shall be a non-hardening butyl rubber sealant and 
shall seal to the cone/top slab of the manhole/catch basin and over the lip 
of the casting.  Extension sections shall cover up to two more adjusting 
rings.  Properties and valves are listed in the following tables:

Properties, Test Methods and Minimum Values for
Rubber used in Preformed Joint Seals

  Physical Properties      Test Methods    EPDM    Neoprene    Butyl mastic

  Tensile, psi             ASTM D 412      1840      2195         -

  Elogation percent        ASTM D 412       553       295         350

  Tear Resistance, ppi     ASTM D 624       280       160         -
                           (Die B)

  Rebound, percent,        ASTM C 972          -        -          11
   5 minutes               (mod.)

  Rebound, percent,        ASTM C 972        -        -            12
   2 hours

2.2.4   Metal Items

2.2.4.1   Frames, Covers, and Gratings for Manholes

FS A-A-60005, cast iron; figure numbers shall be as follows:

a.  Traffic manhole:  Provide in paved areas.

Frame:  Figure 1, Size 22A
Cover:  Figure 8, Size 22A
Steps:  Figure 19

b.  Non-traffic manhole:

Frame:  Figure 4, Size 22
Cover:  Figure 12, Size 22
Steps:  Figure 19

Frames and covers shall be cast iron, ductile iron or reinforced concrete.  
Cast iron frames and covers shall be as indicated or shall be of type 
suitable for the application, circular, without vent holes.  The frames and 
covers shall have a combined weight of not less than  400 pounds.  
Reinforced concrete frames and covers shall be as indicated or shall 
conform to ASTM C 478 or ASTM C 478M.  The word "Sewer" shall be stamped or 
cast into covers so that it is plainly visible.
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2.2.4.2   Manhole Steps

Zinc-coated steel conforming to 29 CFR 1910.27.  Aluminum steps or rungs 
will not be permitted.  Steps are not required in manholes less than 4 feet 
deep.

2.2.4.3   Septic Tank Piping

Cast iron soil pipe and fittings.

2.2.4.4   Siphon for Septic Tank

Welded steel or close-grained cast iron free from flaws, of an approved 
standard design, and prompt and positive in action.

2.2.5   Sewage Absorption Field Materials

Pipe shall be perforated bell-and-spigot clay pipe conforming to ASTM C 700, 
clay drain tile, perforated corrugated polyethylene tubing conforming to 
ASTM F 405.  Covering for open joints in drain tile lines shall be 
asphalt-treated paper or asphalt-covered fibrous glass cloth.   Wire for 
fastening covering to tile shall be No. 18 American Wire Gage, nonferrous 
metal composition.

PART 3   EXECUTION

3.1   INSTALLATION OF PIPELINES AND APPURTENANT CONSTRUCTION

3.1.1   General Requirements for Installation of Pipelines

Apply except where specific exception is made in the following paragraphs 
entitled "Special Requirements."

3.1.1.1   Location

The work covered by this section shall terminate at a point approximately 5 
feet from the building , unless otherwise indicated.  Where the location of 
the sewer is not clearly defined by dimensions on the drawings, do not lay 
sewer line closer horizontally than 10 feet to a water main or service 
line.  Install pressure sewer lines beneath water lines only, with the top 
of the sewer line being at least 2 feet below bottom of water line.  Where 
sanitary sewer lines pass below water lines, lay pipe so that no joint in 
the sewer line will be closer than 3 feet, horizontal distance, to the 
water line.

3.1.1.2   Earthwork

Perform earthwork operations in accordance with Section 02300A and 02316A.

3.1.1.3   Pipe Laying and Jointing

Inspect each pipe and fitting before and after installation; replace those 
found defective and remove from site.  Provide proper facilities for 
lowering sections of pipe into trenches.  Replace by one of the proper 
dimensions, pipe or fittings that do not allow sufficient space for 
installation of joint material.  At the end of each work day, close open 
ends of pipe temporarily with wood blocks or bulkheads.  Provide 
batterboards not more than 25 feet apart in trenches for checking and 
ensuring that pipe invert elevations are as indicated.  Laser beam method 
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may be used in lieu of batterboards for the same purpose.

Branch connections shall be made by use of regular fittings or solvent 
cemented saddles as approved.  Saddles for ABS and PVC composite pipe shall 
conform to Figure 2 of ASTM D 2680; saddles for ABS pipe shall comply with 
Table 3 of ASTM D 2751; and saddles for PVC pipe shall conform to Table 4 
of ASTM D 3034.

3.1.1.4   Connections to Existing Lines

Obtain approval from the Contracting Officer before making connection to 
existing line.  Conduct work so that there is minimum interruption of 
service on existing line.

3.1.2   Special Requirements

3.1.2.1   Installation of Cast Iron Soil Piping

Unless otherwise specified, install pipe and fittings in accordance with 
paragraph entitled "General Requirements for Installation of Pipelines" of 
this section and with the recommendations of the pipe manufacturer.  Make 
joints with the rubber gaskets specified for cast iron soil pipe joints and 
assemble in accordance with the recommendations of the pipe manufacturer.

3.1.2.2   Installation of Clay Piping

Install pipe and fittings in accordance with paragraph entitled "General 
Requirements for Installation of Pipelines" of this section and with the 
requirements of ASTM C 12 for pipe laying.  Make joints with a compression 
joint material specified for clay pipe joints and assemble in accordance 
with the recommendations of the manufacturer of the pipe.

3.1.2.3   Installation of PVC Plastic Piping

Install pipe and fittings in accordance with paragraph entitled "General 
Requirements for Installation of Pipelines" of this section and with the 
requirements of ASTM D 2321 for laying and joining pipe and fittings.   
Make joints with the gaskets specified for joints with this piping and 
assemble in accordance with the requirements of ASTM D 2321 for assembly of 
joints.  Make joints to other pipe materials in accordance with the 
recommendations of the plastic pipe manufacturer.

3.1.2.4   Installation of PVC Plastic Pressure Pipe and Fittings

Unless otherwise specified, install pipe and fittings in accordance with 
paragraph entitled "General Requirements for Installation of Pipelines" of 
this section; with the requirements of UBPPA UNI-B-3 for laying of pipe, 
joining PVC pipe to fittings and accessories, and setting of hydrants, 
valves, and fittings; and with the recommendations for pipe joint assembly 
and appurtenance installation in AWWA M23, Chapter 7, "Installation."

a.  Pipe Less Than  4 Inch Diameter:

(1)  Threaded joints shall be made by wrapping the male threads 
with joint tape or by applying an approved thread lubricant, then 
threading the joining members together.  The joints shall be 
tightened with strap wrenches which will not damage the pipe and 
fittings.  The joint shall be tightened no more than 2 threads 
past hand-tight.
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(2)  Push-On Joints:  The ends of pipe for push-on joints shall be 
beveled to facilitate assembly.  Pipe shall be marked to indicate 
when the pipe is fully seated.  The gasket shall be lubricated to 
prevent displacement.  Care shall be exercised to ensure that the 
gasket remains in proper position in the bell or coupling while 
making the joint.

(3)  Solvent-weld joints shall comply with the manufacturer's 
instructions.

b.  Pipe  4 Inch Diameter Joints:  Make push-on joints with the 
elastomeric gaskets specified for this type joint, using either 
elastomeric-gasket bell-end pipe or elastomeric-gasket couplings.  
For pipe-to-pipe push-on joint connections, use only pipe with 
push-on joint ends having factory-made bevel; for push-on joint 
connections to fittings, cut spigot end of pipe off square and 
re-bevel pipe end to a bevel approximately the same as that on 
ductile-iron pipe used for the same type of joint.  Use an 
approved lubricant recommended by the pipe manufacturer for 
push-on joints.  Assemble push-on joints for pipe-to-pipe joint 
connections in accordance with the requirements of UBPPA UNI-B-3 
for laying the pipe and the recommendations in AWWA M23, Chapter 
7, "Installation," for pipe joint assembly.   Assemble push-on 
joints for connection to fittings in accordance with the 
requirements of UBPPA UNI-B-3 for joining PVC pipe to fittings and 
accessories and with the applicable requirements of AWWA C600 for 
joint assembly.  Make compression-type joints/mechanical-joints 
with the gaskets, glands, bolts, nuts, and internal stiffeners 
specified for this type joint and assemble in accordance with the 
requirements of UBPPA UNI-B-3 for joining PVC pipe to fittings and 
accessories, with the applicable requirements of AWWA C600 for 
joint assembly, and with the recommendations of Appendix A to AWWA 
C111.  Cut off spigot end of pipe for compression-type 
joint/mechanical-joint connections and do not re-bevel.

c.  Pipe anchorage:  Provide concrete thrust blocks (reaction backing) 
for pipe anchorage.  Size and position thrust blocks as indicated. 
  Use concrete conforming to ASTM C 94 having a minimum 
compressive strength of 2,000 psi at 28 days; or use concrete of a 
mix not leaner than one part cement, 2 1/2 parts sand, and 5 parts 
gravel, having the same minimum compressive strength.

3.1.3   Concrete Work

Cast-in-place concrete is included in Section 03300N, "Cast-In-Place 
Concrete."

3.1.4   Manhole/Septic Tank Construction

Construct base slab of cast-in-place concrete or install precast concrete 
base sections.  Make inverts in cast-in-place concrete and precast concrete 
bases with a smooth-surfaced semi-circular bottom conforming to the inside 
contour of the adjacent sewer sections.  For changes in direction of the 
sewer and entering branches into the manhole, make a circular curve in the 
manhole invert of as large a radius as manhole size will permit.  For 
cast-in-place concrete construction, either pour bottom slabs and walls 
integrally or key and bond walls to bottom slab.  No parging will be 
permitted on interior manhole walls.  For precast concrete construction, 
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make joints between manhole sections with the gaskets specified for this 
purpose; install in the manner specified for installing joints in concrete 
piping.  Parging will not be required for precast concrete manholes. 
Cast-in-place concrete work shall be in accordance with the requirements 
specified under paragraph entitled "Concrete Work" of this section.  Make 
joints between concrete manholes and pipes entering manholes with the 
resilient connectors specified for this purpose; install in accordance with 
the recommendations of the connector manufacturer.  Where a new manhole is 
constructed on an existing line, remove existing pipe as necessary to 
construct the manhole.  Cut existing pipe so that pipe ends are 
approximately flush with the interior face of manhole wall, but not 
protruding into the manhole.  Use resilient connectors as previously 
specified for pipe connectors to concrete manholes.

3.1.5   Miscellaneous Construction and Installation

3.1.5.1   Connecting to Existing Manholes

Pipe connections to existing manholes shall be made so that finish work 
will conform as nearly as practicable to the applicable requirements 
specified for new manholes, including all necessary concrete work, cutting, 
and shaping.  The connection shall be centered on the manhole.  Holes for 
the new pipe shall be of sufficient diameter to allow packing cement mortar 
around the entire periphery of the pipe but no larger than 1.5 times the 
diameter of the pipe.  Cutting the manhole shall be done in a manner that 
will cause the least damage to the walls.

3.1.5.2   Metal Work

a.  Workmanship and finish:  Perform metal work so that workmanship 
and finish will be equal to the best practice in modern structural 
shops and foundries.  Form iron to shape and size with sharp lines 
and angles.  Do shearing and punching so that clean true lines and 
surfaces are produced.  Make castings sound and free from warp, 
cold shuts, and blow holes that may impair their strength or 
appearance.  Give exposed surfaces a smooth finish with sharp 
well-defined lines and arises.  Provide necessary rabbets, lugs, 
and brackets wherever necessary for fitting and support.

3.1.6   Sewage Absorption Trench Construction

Grade pipe lines uniformly downward to the outlet.  Lay perforated pipe 
with the perforations downward.  Lay drain tile with 1/4 inch open joints. 
Cover open joints of drain tile with the cover material specified so that 
it extends not less than 100 degrees on each side of the vertical center 
line of the tile.  Wire covering in place.

3.1.7   Installations of Wye Branches

Cutting into piping for connections shall not be done except in special 
approved cases.  When the connecting pipe cannot be adequately supported on 
undisturbed earth or tamped backfill, the pipe shall be encased in concrete 
backfill or supported on a concrete cradle as directed.  Concrete required 
because of conditions resulting from faulty construction methods or 
negligence by the Contractor shall be installed at no additional cost to 
the Government.  The installation of wye branches in an existing sewer 
shall be made by a method which does not damage the integrity of the 
existing sewer.  One acceptable method consists of removing one pipe 
section, breaking off the upper half of the bell of the next lower section 
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and half of the running bell of wye section.  After placing the new 
section, it shall be rotated so that the broken half of the bell will be at 
the bottom.  The two joints shall then be made with joint packing and 
cement mortar.

3.2   FIELD QUALITY CONTROL

3.2.1   Field Tests and Inspections

The Contracting Officer will conduct field inspections and witness field 
tests specified in this section.  The Contractor shall perform field tests 
and incidentals required for testing.  Be able to produce evidence, when 
required, that each item of work has been constructed in accordance with 
the drawings and specifications.

3.2.2   Tests for Nonpressure Lines

Check each straight run of pipeline for gross deficiencies by holding a 
light in a manhole; it shall show a practically full circle of light 
through the pipeline when viewed from the adjoining end of line.  When 
pressure piping is used in a nonpressure line for nonpressure use, test 
this piping as specified for nonpressure pipe.

3.2.2.1   Leakage Tests

Test lines for leakage by either infiltration tests or exfiltration tests, 
or by low-pressure air tests.  Prior to testing for leakage, backfill 
trench up to at least lower half of pipe.  When necessary to prevent 
pipeline movement during testing, place additional backfill around pipe 
sufficient to prevent movement, but leaving joints uncovered to permit 
inspection.  When leakage or pressure drop exceeds the allowable amount 
specified, make satisfactory correction and retest pipeline section in the 
same manner.  Correct visible leaks regardless of leakage test results.

a.  Infiltration tests and exfiltration tests:  Perform these tests 
for sewer lines made of the specified materials, not only 
concrete, in accordance with ASTM C 969.  Make calculations in 
accordance with the Appendix to ASTM C 969.

b.  Low-pressure air tests:  Perform tests as follows:

(1)  Clay pipelines:  Test in accordance with ASTM C 828. 
Allowable pressure drop shall be as given in ASTM C 828. Make 
calculations in accordance with the Appendix to ASTM C 828.

(2)  PVC plastic pipelines:  Test in accordance with UBPPA UNI-B-6. 
 Allowable pressure drop shall be as given in UBPPA UNI-B-6.  Make 
calculations in accordance with the Appendix to UBPPA UNI-B-6.

3.2.3   Tests for Pressure Lines

Test pressure lines in accordance with the applicable standard specified in 
this paragraph, except for test pressures.  For hydrostatic pressure test, 
use a hydrostatic pressure 50 psi in excess of the maximum working pressure 
of the system, but not less than 100 psi, holding the pressure for a period 
of not less than one hour.  For leakage test, use a hydrostatic pressure 
not less than the maximum working pressure of the system.  Leakage test may 
be performed at the same time and at the same test pressure as the pressure 
test.  Test PVC plastic pressure lines in accordance with the requirements 
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of UBPPA UNI-B-3 for pressure and leakage tests, using the allowable 
leakage given therein.

3.2.4   Septic Tank Testing

a.  Testing of the septic tank for leakage is to be performed 
immediately after assembly and prior to backfilling.  The test 
method shall be the vacuum test.

b.  The Contractor shall provide all materials, labor, and equipment 
necessary to perform the testing.  Testing equipment shall be 
subject to approval by the Engineer.

c.  All lift holes shall be plugged with an approved non-shrink grout.

d.  All pipes entering the septic tank shall be plugged, taking care 
to securely brace the plug from being drawn into the tank.

e.  The test head shall be placed at the inside one of the ring and 
cover and the seal inflated in accordance with the manufacturer's 
recommendations.

f.  A vacuum of 10 inches of mercury shall be drawn and the vacuum 
pump shut off.  With the valves closed, the time shall be measured 
form the vacuum to drop 9 inches.  The septic tank shall pass if 
the time is greater than four (4) minutes.

g.  If the septic tank fails the initial test, necessary repairs shall 
be made with a on-shrink grout while the vacuum is still being 
drawn.  Retesting shall proceed until a satisfactory test is 
obtained.

       -- End of Section --
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SECTION 02532A

FORCE MAINS AND INVERTED SIPHONS; SEWER
07/98

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN PETROLEUM INSTITUTE (API)

API Spec 6D (1994; Supple 1 Jun 1996; Supple 2 Dec 
1997) Pipeline Valves (Gate, Plug, Ball, 
and Check Valves)

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 1785 (1999) Poly(Vinyl Chloride) (PVC) Plastic 
Pipe, Schedules 40, 80, and 120

ASTM D 2241 (1996b) Poly(Vinyl Chloride) (PVC) 
Pressure-Rated Pipe (SDR Series)

ASTM D 2564 (1996a) Solvent Cements for Poly(Vinyl 
Chloride) (PVC) Plastic Piping Systems

ASTM D 3139 (1998) Joints for Plastic Pressure Pipes 
Using Flexible Elastomeric Seals

ASTM D 3308 (1997) PTFE Resin Skived Tape

ASTM F 477 (1999) Elastomeric Seals (Gaskets) for 
Joining Plastic Pipe

ASME INTERNATIONAL (ASME)

ASME B16.1 (1998) Cast Iron Pipe Flanges and Flanged 
Fittings

AMERICAN WATER WORKS ASSOCIATION (AWWA)

AWWA C111 (1995) Rubber-Gasket Joints for 
Ductile-Iron Pressure Pipe and Fittings

AWWA C500 (1993; C500a) Metal-Seated Gate Valves for 
Water Supply Service

AWWA C508 (1993; C508a) Swing-Check Valves for 
Waterworks Service, 2 In. (50 mm) Through 
24 In. (600 mm) NPS
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AWWA C900 (1997; C900a) Polyvinyl Chloride (PVC) 
Pressure Pipe, 4 In. Through 12 In., for 
Water Distribution

MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND FITTINGS 
INDUSTRY (MSS)

MSS SP-78 (1998) Cast Iron Plug Valves, Flanged and 
Threaded Ends

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-06 Test Reports

Hydrostatic Tests.

  Copies of test results.

1.3   DELIVERY AND STORAGE

Pipe, fittings and accessories, and pipe coatings shall not be damaged 
during delivery, handling, and storage.

PART 2   PRODUCTS

2.1   PIPE AND FITTINGS

Piping for force mains less than 4 inches in diameter shall be polyvinyl 
chloride (PVC) plastic.  Pipe shall conform to the respective 
specifications and other requirements specified below.

2.1.1   Plastic Pipe

2.1.1.1   PVC Pipe

a.  PVC Pipe and Fittings Less Than 4 inches Diameter:  ASTM D 1785, 
Schedule 80 , or ASTM D 2241, SDR 21, push-on joints, or solvent 
weld joints.

b.  PVC Pipe and Fittings 4 inches Diameter and Larger:  ASTM D 2241, 
SDR 21 , or AWWA C900, Class 100 , with push-on joints.

2.2   JOINTS

2.2.1   PVC Piping

a.  Push-On Joint Fittings:  ASTM D 3139, with ASTM F 477 gaskets.

b.  Solvent Cement:  ASTM D 2564.

c.  Couplings for use with plain end pipe shall have centering rings 
or stops to ensure the coupling is centered on the joint.
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2.3   VALVES

2.3.1   Gate Valves

Gate valves 3 inches and larger shall comply with AWWA C500.  Valves for 
buried service shall be non-rising stem (NRS), 2 inch square nut operated 
with joints applicable to the pipe or installation.  Buried valves shall be 
furnished with extension stems comprising socket, extension stem and 
operating nut, and shall be of an appropriate length to bring operating nut 
to within 6 inches of grade.  One 4 foot "T" handle valve wrench shall be 
furnished for each quantity of 6 buried valves.  Gate valves that are 
exposed or installed inside shall be outside screw and yoke (OS&Y), 
handwheel operated with flange ends unless otherwise indicated.  Gate valve 
operating nuts and handwheels shall have an arrow and the word "OPEN" cast 
in raised letters to indicate the direction of opening.  Gate valves 14 
inches and larger shall be equipped with gearing to reduce operating 
effort.  Gate valves 14 inches and larger installed in horizontal lines in 
horizontal position with stems horizontal shall be equipped with bronze 
track, roller and scrapers to support the weight of the gate for its full 
length of travel.  Gate valves 14 inches and larger installed in vertical 
pipe lines with stems horizontal shall be fitted with slides to assist the 
travel of the gate assembly.

2.3.2   Check Valves

Check valves shall permit free flow of sewage forward and provide a 
positive check against backflow.  Check valves shall be designed for a 
minimum working pressure of 150 psi or as indicated.  The body shall be 
iron.  The manufacturer's name, initials, or trademark and also the size of 
the valve, working pressure, and direction of flow shall be directly cast 
on the body.

a.  Ball Check Valves shall be iron body, shall have flanged ends, and 
shall be the non-slam type.  Flanges shall be the 125 pound type 
complying with ASME B16.1.  Ball shall be stainless steel unless 
otherwise specified. 

b.  Swing Check Valves shall comply with AWWA C508 and shall be iron 
body, bronze mounted, and shall have flanged ends.  Flanges shall 
be the 125 pound type complying with ASME B16.1.

2.3.3   Plug Valves

Cast iron valves shall comply with MSS SP-78.  Steel plug valves shall 
comply with API Spec 6D.

2.3.4   Pinch Valves

Pinch valves shall be double acting, jam-proof type with unobstructed 
streamlined flows and built-in operator.  The body shall be iron with a 
non-rising handwheel.  The sleeve shall be of pure gum rubber, neoprene, 
Buna N or hypalon as required for service.  The valve shall have flanged 
ends.  Flanges shall be of the 125 pound type complying with ASME B16.1.

2.4   VALVE BOXES

Valve boxes shall be cast iron or concrete, except that concrete boxes may 
be installed only in locations not subject to vehicular traffic.  Cast iron 
boxes shall be the extension type with slide type adjustment and with 
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flared base.  The minimum thickness of metal shall be 3/16 inch.  The box 
length shall be adaptable, without full extension, to the depth of cover 
over the pipe at the valve locations.  Concrete boxes shall be the standard 
product of a manufacturer of precast concrete equipment.  The word "SEWER" 
shall be cast in the cover.

2.5   MISCELLANEOUS MATERIALS

Miscellaneous materials shall comply with the following requirements:

2.5.1   Joint Lubricants

Joint lubricants shall be as recommended by the pipe manufacturer.

2.5.2   Bolts, Nuts and Glands

AWWA C111.

2.5.3   Joint Compound

A stiff mixture of graphite and oil or inert filler and oil.

2.5.4   Joint Tape

ASTM D 3308.

2.5.5   Bond Wire

Bond wire type RHW or USE, Size 1/0 AWG, neoprene jacketed copper conductor 
shaped to stand clear of the joint.

PART 3   EXECUTION

3.1   INSTALLATION

Pipe, pipe fittings, and appurtenances shall be installed at the locations 
indicated.  Excavation, trenching, and backfilling shall be as specified in 
Section 02316 EXCAVATION, TRENCHING AND BACKFILLING FOR UTILITIES SYSTEMS.

3.1.1   Adjacent Facilities

Installation of force mains and inverted siphons near adjacent facilities 
shall be as specified in Section 02531 SANITARY SEWERS.

3.1.2   Cutting

Pipe shall be cut in a neat manner with mechanical cutters.  Wheel cutters 
shall be used where practicable.  Sharp and rough edges shall be ground 
smooth and loose material removed from the pipe before laying.

3.1.3   Laying

Except where otherwise authorized, pipe shall be laid with bells facing the 
direction of laying.  Before lowering and while suspended, the pipe shall 
be inspected for defects.  Defective material shall be rejected.  Pipe 
shall be laid in compliance with the following:

a.  Polyvinyl Chloride:  Manufacturer's instructions.
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3.1.4   Jointing

3.1.4.1   Joints for PVC Pipe

a.  Push-on joints:  The ends of pipe for push-on joints shall be 
beveled to facilitate assembly.  Pipe shall be marked to indicate 
when the pipe is fully seated.  The gasket shall be lubricated to 
prevent displacement.  The gasket shall remain in proper position 
in the bell or coupling while the joint is made.

b.  Solvent-weld joints shall comply with the manufacturer's 
instructions.

3.1.5   Installation of Valves

Prior to installation, valves shall be cleaned of all foreign matter and 
inspected for damage.  Valves shall be fully opened and closed to ensure 
that all parts are properly operating.  Valves shall be installed with the 
stem in the vertical position.  

3.1.6   Installation of Valve Boxes

Valve boxes shall be installed over each outside gate valve, unless 
otherwise indicated.  Valve boxes shall be centered over the valve.  Fill 
shall be carefully tamped around each valve box to a distance of 4 feet on 
all sides or to undisturbed trench face, if less than  4 feet.

3.1.7   Thrust Restraint

Plugs, caps, tees and bends deflecting 11-1/4 degrees or more, either 
vertically or horizontally, shall be provided with thrust restraint. Valves 
shall be securely anchored or shall be provided with thrust restraints to 
prevent movement.  Thrust restraints shall be either thrust blocks or, for 
ductile-iron pipes, restrained joints.

3.1.7.1   Thrust Blocks

Thrust blocking shall be concrete of a mix not leaner than:  1 cement, 
2-1/2 sand, 5 gravel; and having a compressive strength of not less than 
2000 psi after 28 days.  Blocking shall be placed between solid ground and 
the fitting to be anchored.  Unless otherwise indicated or directed, the 
base and thrust bearing sides of thrust blocks shall be poured directly 
against undisturbed earth.  The sides of thrust blocks not subject to 
thrust may be poured against forms.  The area of bearing shall be as shown 
or as directed.  Blocking shall be placed so that the fitting joints will 
be accessible for repair.  Steel rods and clamps, protected by galvanizing 
or by coating with bituminous paint, shall be used to anchor vertical down 
bends into gravity thrust blocks.

3.2   HYDROSTATIC TESTS

The pipeline shall be subjected to both a pressure test and a leakage test. 
 The method proposed for disposal of waste water from hydrostatic tests 
shall be approved by the Contracting Officer. Testing shall be the 
responsibility of the Contractor. Testing shall be performed by an approved 
independent testing laboratory or by the Contractor subject to approval. 
The test may be witnessed by the Contracting Officer.  The Contracting 
Officer shall be notified at least 7 days in advance of equipment tests.  
The final test report shall be delivered to the Contracting Officer within 
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30 days of the test.

3.2.1   Pressure Test

After the pipe has been installed, joints completed, thrust blocks have 
been in place for at least five days, and the trench has been partially 
backfilled, leaving the joints exposed for examination, the pipe shall be 
filled with water to expel all air.  The pipeline shall be subjected to a 
test pressure of 100 psi or 150 percent of the working pressure, whichever 
is greater, for a period of at least one hour.  Each valve shall be opened 
and closed several times during the test.  The exposed pipe, joints, 
fitting, and valves shall be examined for leaks.  Visible leaks shall be 
stopped or the defective pipe, fitting, joints, or valve shall be replaced.

3.2.2   Leakage Test

The leakage test may be conducted subsequent to or concurrently with the 
pressure test.  The amount of water permitted as leakage for the line shall 
be placed in a sealed container attached to the supply side of the test 
pump.  No other source of supply will be permitted to be applied to the 
pump or line under test.  The water shall be pumped into the line by the 
test pump as required to maintain the specified test pressure as described 
for pressure test for a 2 hour period.  Exhaustion of the supply or the 
inability to maintain the required pressure will be considered test 
failure.  PE pipe can experience diametric expansion and pressure 
elongation during initial testing.  The manufacturer shall be consulted 
prior to testing for special testing considerations.  Allowable leakage 
shall be determined by the following I-P formula:

L = NDP/K Where:

L = Allowable leakage in gallons per hour.

N = Number of joints in length of pipeline tested.

D = Nominal diameter of the pipe in inches.

P = Square root of the test pressure in psig.

K = 7400 for pipe materials.

At the conclusion of the test, the amount of water remaining in the 
container shall be measured and the results recorded in the test report.

3.2.3   Retesting

If any deficiencies are revealed during any test, such deficiencies shall 
be corrected and the tests shall be reconducted until the results of the 
tests are within specified allowances, without additional cost to the 
Government.

    -- End of Section --
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SECTION 02630A

STORM-DRAINAGE SYSTEM
03/00

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN RAILWAY ENGINEERING & MAINTENANCE-OF-WAY ASSOCIATION 
(AREMA)

AREMA Manual (1999) Manual for Railway Engineering (4 
Vol.) 

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 48 (1994a) Gray Iron Castings

ASTM A 536 (1999el) Ductile Iron Castings

ASTM A 929/A 929M (1997) Steel Sheet, Metallic-Coated by the 
Hot-Dip Process for Corrugated Steel Pipe

ASTM B 26/B 26M (1998) Aluminum-Alloy Sand Castings

ASTM C 32 (1999el) Sewer and Manhole Brick (Made 
from Clay or Shale)

ASTM C 55 (1999) Concrete Brick

ASTM C 62 (1997a) Building Brick (Solid Masonry 
Units Made from Clay or Shale)

ASTM C 76 (1999) Reinforced Concrete Culvert, Storm 
Drain, and Sewer Pipe

ASTM C 139 (1999) Concrete Masonry Units for 
Construction of Catch Basins and Manholes

ASTM C 231 (1997el) Air Content of Freshly Mixed 
Concrete by the Pressure Method

ASTM C 270 (1997) Mortar for Unit Masonry

ASTM C 478 (1997) Precast Reinforced Concrete Manhole 
Sections

ASTM C 789 (1998) Precast Reinforced Concrete Box 
Sections for Culverts, Storm Drains, and 
Sewers
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ASTM C 850 (1998) Precast Reinforced Concrete Box 
Sections for Culverts, Storm Drains, and 
Sewers with Less Than 2 Ft. of Cover 
Subjected to Highway Loadings

ASTM D 1557 (1998) Laboratory Compaction 
Characteristics of Soil Using Modified 
Effort (56,000 ft-lbf/cu. ft. (2,700 
kN-m/cu.m.))

ASTM D 1751 (1999) Preformed Expansion Joint Filler 
for Concrete Paving and Structural 
Construction (Nonextruding and Resilient 
Bituminous Types)

ASTM D 1752 (1984; R 1996el) Preformed Sponge Rubber 
and Cork Expansion Joint Fillers for 
Concrete Paving and Structural Construction

ASTM D 2167 (1994) Density and Unit Weight of Soil in 
Place by the Rubber Balloon Method

ASTM D 2922 (1996el) Density of Soil and 
Soil-Aggregate in Place by Nuclear Methods 
(Shallow Depth)

ASTM D 3017 (1988; R 1996el) Water Content of Soil and 
Rock in Place by Nuclear Methods (Shallow 
Depth) 

1.2   SUBMITTALS
G, 
Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-03 Product Data

Placing Pipe; G, RE

  Printed copies of the manufacturer's recommendations for 
installation procedures of the material being placed, prior to 
installation.

SD-04 Samples

Pipe for Culverts and Storm Drains

  Samples of the following materials, before work is started.

SD-07 Certificates

Resin Certification
Pipeline Testing
Hydrostatic Test on Watertight Joints; G, RE
Determination of Density
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Frame and Cover for Gratings; G, RE

  Certified copies of test reports demonstrating conformance to 
applicable pipe specifications, before pipe is installed.  
Certification on the ability of frame and cover or gratings to 
carry the imposed live load.

1.3   DELIVERY, STORAGE, AND HANDLING

1.3.1   Delivery and Storage

Materials delivered to site shall be inspected for damage, unloaded, and 
stored with a minimum of handling.  Materials shall not be stored directly 
on the ground.  The inside of pipes and fittings shall be kept free of dirt 
and debris.  Before, during, and after installation, plastic pipe and 
fittings shall be protected from any environment that would result in 
damage or deterioration to the material.  The Contractor shall have a copy 
of the manufacturer's instructions available at the construction site at 
all times and shall follow these instructions unless directed otherwise by 
the Contracting Officer.  Solvents, solvent compounds, lubricants, 
elastomeric gaskets, and any similar materials required to install plastic 
pipe shall be stored in accordance with the manufacturer's recommendations 
and shall be discarded if the storage period exceeds the recommended shelf 
life.  Solvents in use shall be discarded when the recommended pot life is 
exceeded.

1.3.2   Handling

Materials shall be handled in a manner that ensures delivery to the trench 
in sound, undamaged condition.  Pipe shall be carried to the trench, not 
dragged.

PART 2   PRODUCTS

2.1   PIPE FOR CULVERTS AND STORM DRAINS

Pipe for culverts and storm drains shall be of the sizes indicated and 
shall conform to the requirements specified.

2.1.1   Concrete Pipe

ASTM C 76, Class IV.

2.2   DRAINAGE STRUCTURES

2.2.1   Flared End Sections

Sections shall be of a standard design fabricated from zinc coated steel 
sheets meeting requirements of ASTM A 929/A 929M.

2.2.2   Precast Reinforced Concrete Box

For highway loadings with 2 feet of cover or more or subjected to dead load 
only, ASTM C 789; for less than 2 feet of cover subjected to highway 
loading, ASTM C 850.

2.3   MISCELLANEOUS MATERIALS

2.3.1   Concrete
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Unless otherwise specified, concrete and reinforced concrete shall conform 
to the requirements for 3,000 psi concrete under Section 03300.  The 
concrete mixture shall have air content by volume of concrete, based on 
measurements made immediately after discharge from the mixer, of 5 to 7 
percent when maximum size of coarse aggregate exceeds  1-1/2 inches.  Air 
content shall be determined in accordance with ASTM C 231.  The concrete 
covering over steel reinforcing shall not be less than  1 inch thick for 
covers and not less than 1-1/2 inches thick for walls and flooring.  
Concrete covering deposited directly against the ground shall have a 
thickness of at least 3 inches between steel and ground.  Expansion-joint 
filler material shall conform to ASTM D 1751, or ASTM D 1752, or shall be 
resin-impregnated fiberboard conforming to the physical requirements of 
ASTM D 1752.

2.3.2   Mortar

Mortar for pipe joints, connections to other drainage structures, and brick 
or block construction shall conform to ASTM C 270, Type M, except that the 
maximum placement time shall be 1 hour.  The quantity of water in the 
mixture shall be the minimum required to produce a stiff workable mortar.   
Water shall be clean and free of harmful acids, alkalies, and organic 
impurities.  The mortar shall be used within 30 minutes after the 
ingredients are mixed with water.  The inside of the joint shall be wiped 
clean and finished smooth.  The mortar head on the outside shall be 
protected from air and sun with a proper covering until satisfactorily 
cured.

2.3.3   Precast Concrete Segmental Blocks

Precast concrete segmental block shall conform to ASTM C 139, not more than 
 8 inches thick, not less than 8 inches long, and of such shape that joints 
can be sealed effectively and bonded with cement mortar.

2.3.4   Brick

Brick shall conform to ASTM C 62, Grade SW; ASTM C 55, Grade S-I or S-II; 
or ASTM C 32, Grade MS.  Mortar for jointing and plastering shall consist 
of one part portland cement and two parts fine sand.  Lime may be added to 
the mortar in a quantity not more than 25 percent of the volume of cement.  
The joints shall be filled completely and shall be smooth and free from 
surplus mortar on the inside of the structure.  Brick structures shall be 
plastered with 1/2 inch of mortar over the entire outside surface of the 
walls.  For square or rectangular structures, brick shall be laid in 
stretcher courses with a header course every sixth course.  For round 
structures, brick shall be laid radially with every sixth course a 
stretcher course.

2.3.5   Precast Reinforced Concrete Manholes

Precast reinforced concrete manholes shall conform to ASTM C 478.  Joints 
between precast concrete risers and tops shall be full-bedded in cement 
mortar and shall be smoothed to a uniform surface on both interior and 
exterior of the structure.

2.3.6   Frame and Cover for Gratings

Frame and cover for gratings shall be cast gray iron, ASTM A 48, Class 35B; 
cast ductile iron, ASTM A 536, Grade 65-45-12; or cast aluminum, ASTM B 
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26/B 26M, Alloy 356.OT6.  Weight, shape, size, and waterway openings for 
grates and curb inlets shall be as indicated on the plans.

2.4   DOWNSPOUT BOOTS

Boots used to connect exterior downspouts to the storm-drainage system 
shall be of gray cast iron conforming to ASTM A 48, Class 30B or 35B.  
Shape and size shall be as indicated.

PART 3   EXECUTION

3.1   EXCAVATION FOR PIPE CULVERTS, STORM DRAINS, AND DRAINAGE STRUCTURES

Excavation of trenches, and for appurtenances and backfilling for culverts 
and storm drains, shall be in accordance with the applicable portions of 
Section 02316 "Excavation, Trenching, and Backfilling for Utilities 
Systems", Section 02300 "Earthwork" and the requirements specified below.

3.1.1   Trenching

The width of trenches at any point below the top of the pipe shall be not 
greater than the outside diameter of the pipe plus 24 inches to permit 
satisfactory jointing and thorough tamping of the bedding material under 
and around the pipe.  Sheeting and bracing, where required, shall be placed 
within the trench width as specified.  Contractor shall not overexcavate.  
Where trench widths are exceeded, redesign with a resultant increase in 
cost of stronger pipe or special installation procedures will be necessary. 
 Cost of this redesign and increased cost of pipe or installation shall be 
borne by the Contractor without additional cost to the Government.

3.1.2   Removal of Rock

Rock in either ledge or boulder formation shall be replaced with suitable 
materials to provide a compacted earth cushion having a thickness between 
unremoved rock and the pipe of at least  8 inches or  1/2 inch for each  
foot of fill over the top of the pipe, whichever is greater, but not more 
than three-fourths the nominal diameter of the pipe.  Where bell-and-spigot 
pipe is used, the cushion shall be maintained under the bell as well as 
under the straight portion of the pipe.  Rock excavation shall be as 
specified and defined in Section 02316 "Excavation, Trenching, and 
Backfilling for Utilities Systems".

3.1.3   Removal of Unstable Material

Where wet or otherwise unstable soil incapable of properly supporting the 
pipe, as determined by the Contracting Officer, is unexpectedly encountered 
in the bottom of a trench, such material shall be removed to the depth 
required and replaced to the proper grade with select granular material, 
compacted as provided in paragraph BACKFILLING.  When removal of unstable 
material is due to the fault or neglect of the Contractor in his 
performance of shoring and sheeting, water removal, or other specified 
requirements, such removal and replacement shall be performed at no 
additional cost to the government.

3.2   BEDDING

The bedding surface for the pipe shall provide a firm foundation of uniform 
density throughout the entire length of the pipe.
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3.2.1   Concrete Pipe Requirements

When no bedding class is specified or detailed on the drawings, concrete 
pipe shall be bedded in a soil foundation accurately shaped and rounded to 
conform to the lowest one-fourth of the outside portion of circular pipe or 
to the lower curved portion of pipe arch for the entire length of the pipe 
or pipe arch.  When necessary, the bedding shall be tamped.  Bell holes and 
depressions for joints shall be not more than the length, depth, and width 
required for properly making the particular type of joint.

3.3   PLACING PIPE

Each pipe shall be thoroughly examined before being laid; defective or 
damaged pipe shall not be used.  Plastic pipe shall be protected from 
exposure to direct sunlight prior to laying, if necessary to maintain 
adequate pipe stiffness and meet installation deflection requirements.  
Pipelines shall be laid to the grades and alignment indicated.  Proper 
facilities shall be provided for lowering sections of pipe into trenches.  
Lifting lugs in vertically elongated metal pipe shall be placed in the same 
vertical plane as the major axis of the pipe.  Pipe shall not be laid in 
water, and pipe shall not be laid when trench conditions or weather are 
unsuitable for such work.  Diversion of drainage or dewatering of trenches 
during construction shall be provided as necessary.  Deflection of 
installed flexible pipe shall not exceed the following limits:

                                                   MAXIMUM ALLOWABLE
                 TYPE OF PIPE                        DEFLECTION (%)

    Corrugated Steel and Aluminum Alloy                    5

    Concrete-Lined Corrugated Steel                        3

    Ductile Iron Culvert                                   3

    Plastic                                                7.5

Not less than 30 days after the completion of backfilling, the Government 
may perform a deflection test on the entire length of installed flexible 
pipe using a mandrel or other suitable device.  Installed flexible pipe 
showing deflections greater than those indicated above shall be retested by 
a run from the opposite direction.  If the retest also fails, the suspect 
pipe shall be replaced at no cost to the Government.

3.3.1   Concrete, Clay, PVC, Ribbed PVC and Ductile Iron Pipe

Laying shall proceed upgrade with spigot ends of bell-and-spigot pipe and 
tongue ends of tongue-and-groove pipe pointing in the direction of the flow.

3.3.2   Multiple Culverts

Where multiple lines of pipe are installed, adjacent sides of pipe shall be 
at least half the nominal pipe diameter or 3 feet apart, whichever is less.

3.3.3   Jacking Pipe Through Fills

Methods of operation and installation for jacking pipe through fills shall 
conform to requirements specified in Volume 1, Chapter 1, Part 4 of AREMA 
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Manual.

3.4   JOINTING

3.4.1   Concrete and Clay Pipe

3.4.1.1   Cement-Mortar Bell-and-Spigot Joint

The first pipe shall be bedded to the established gradeline, with the bell 
end placed upstream.  The interior surface of the bell shall be thoroughly 
cleaned with a wet brush and the lower portion of the bell filled with 
mortar as required to bring inner surfaces of abutting pipes flush and 
even.  The spigot end of each subsequent pipe shall be cleaned with a wet 
brush and uniformly matched into a bell so that sections are closely 
fitted.  After each section is laid, the remainder of the joint shall be 
filled with mortar, and a bead shall be formed around the outside of the 
joint with sufficient additional mortar.  If mortar is not sufficiently 
stiff to prevent appreciable slump before setting, the outside of the joint 
shall be wrapped or bandaged with cheesecloth to hold mortar in place.

3.4.1.2   Cement-Mortar Tongue-and-Groove Joint

The first pipe shall be bedded carefully to the established gradeline with 
the groove upstream.  A shallow excavation shall be made underneath the 
pipe at the joint and filled with mortar to provide a bed for the pipe.  
The grooved end of the first pipe shall be thoroughly cleaned with a wet 
brush, and a layer of soft mortar applied to the lower half of the groove. 
The tongue of the second pipe shall be cleaned with a wet brush; while in 
horizontal position, a layer of soft mortar shall be applied to the upper 
half of the tongue.  The tongue end of the second pipe shall be inserted in 
the grooved end of the first pipe until mortar is squeezed out on interior 
and exterior surfaces.  Sufficient mortar shall be used to fill the joint 
completely and to form a bead on the outside.

3.5   DRAINAGE STRUCTURES

3.5.1   Manholes and Inlets

Construction shall be of reinforced concrete, plain concrete, brick, 
precast reinforced concrete, precast concrete segmental blocks,  complete 
with frames and covers or gratings; and with fixed galvanized steel ladders 
where indicated.  

3.5.2   Walls and Headwalls

Construction shall be as indicated.

3.6   STEEL LADDER INSTALLATION

Ladder shall be adequately anchored to the wall by means of steel inserts 
spaced not more than 6 feet vertically, and shall be installed to provide 
at least 6 inches of space between the wall and the rungs.  The wall along 
the line of the ladder shall be vertical for its entire length.

3.7   BACKFILLING

3.7.1   Backfilling Pipe in Trenches

After the pipe has been properly bedded, selected material from excavation 

SECTION 02630a  Page 9



Upgrade Access Control Point, Longstreet Road DACA21-03-R-0014
Fort Bragg, NC

or borrow, at a moisture content that will facilitate compaction, shall be 
placed along both sides of pipe in layers not exceeding 6 inches in 
compacted depth.  The backfill shall be brought up evenly on both sides of 
pipe for the full length of pipe.  The fill shall be thoroughly compacted 
under the haunches of the pipe.  Each layer shall be thoroughly compacted 
with mechanical tampers or rammers.  This method of filling and compacting 
shall continue until the fill has reached an elevation of at least 12 inches
 above the top of the pipe.  The remainder of the trench shall be 
backfilled and compacted by spreading and rolling or compacted by 
mechanical rammers or tampers in layers not exceeding 12 inches.  Tests for 
density shall be made as necessary to ensure conformance to the compaction 
requirements specified below.  Where it is necessary, in the opinion of the 
Contracting Officer, that sheeting or portions of bracing used be left in 
place, the contract will be adjusted accordingly.  Untreated sheeting shall 
not be left in place beneath structures or pavements.

3.7.2   Backfilling Pipe in Fill Sections

For pipe placed in fill sections, backfill material and the placement and 
compaction procedures shall be as specified below.  The fill material shall 
be uniformly spread in layers longitudinally on both sides of the pipe, not 
exceeding  6 inches in compacted depth, and shall be compacted by rolling 
parallel with pipe or by mechanical tamping or ramming.  Prior to 
commencing normal filling operations, the crown width of the fill at a 
height of 12 inches above the top of the pipe shall extend a distance of 
not less than twice the outside pipe diameter on each side of the pipe or 
12 feet, whichever is less.  After the backfill has reached at least 12 
inches above the top of the pipe, the remainder of the fill shall be placed 
and thoroughly compacted in layers not exceeding 12 inches.

3.7.3   Movement of Construction Machinery

When compacting by rolling or operating heavy equipment parallel with the 
pipe, displacement of or injury to the pipe shall be avoided.  Movement of 
construction machinery over a culvert or storm drain at any stage of 
construction shall be at the Contractor's risk.  Any damaged pipe shall be 
repaired or replaced.

3.7.4   Compaction

3.7.4.1   General Requirements

Cohesionless materials include gravels, gravel-sand mixtures, sands, and 
gravelly sands.  Cohesive materials include clayey and silty gravels, 
gravel-silt mixtures, clayey and silty sands, sand-clay mixtures, clays, 
silts, and very fine sands.  When results of compaction tests for 
moisture-density relations are recorded on graphs, cohesionless soils will 
show straight lines or reverse-shaped moisture-density curves, and cohesive 
soils will show normal moisture-density curves.

3.7.4.2   Minimum Density

Backfill over and around the pipe and backfill around and adjacent to 
drainage structures shall be compacted at the approved moisture content to 
the following applicable minimum density, which will be determined as 
specified below.

a.  Under airfield and heliport pavements, paved roads, streets, 
parking areas, and similar-use pavements including adjacent 
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shoulder areas, the density shall be not less than 90 percent of 
maximum density for cohesive material and 95 percent of maximum 
density for cohesionless material, up to the elevation where 
requirements for pavement subgrade materials and compaction shall 
control.

b.  Under unpaved or turfed traffic areas, density shall not be less 
than 90 percent of maximum density for cohesive material and 95 
percent of maximum density for cohesionless material.

c.  Under nontraffic areas, density shall be not less than that of the 
surrounding material.

3.7.5   Determination of Density

Testing shall be the responsibility of the Contractor and performed at no 
additional cost to the Government.  Testing shall be performed by an 
approved commercial testing laboratory or by the Contractor subject to 
approval.  Tests shall be performed in sufficient number to ensure that 
specified density is being obtained.  Laboratory tests for moisture-density 
relations shall be made in accordance with ASTM D 1557 except that 
mechanical tampers may be used provided the results are correlated with 
those obtained with the specified hand tamper.  Field density tests shall 
be determined in accordance with ASTM D 2167 or ASTM D 2922.  When ASTM D 
2922 is used, the calibration curves shall be checked and adjusted, if 
necessary, using the sand cone method as described in paragraph Calibration 
of the referenced publications.  ASTM D 2922 results in a wet unit weight 
of soil and when using this method ASTM D 3017 shall be used to determine 
the moisture content of the soil.  The calibration curves furnished with 
the moisture gauges shall be checked along with density calibration checks 
as described in ASTM D 3017 or ASTM D 2922.  Test results shall be 
furnished the Contracting Officer.  The calibration checks of both the 
density and moisture gauges shall be made at the beginning of a job on each 
different type of material encountered and at intervals as directed.

    -- End of Section --
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SECTION 02722A

AGGREGATE AND/OR GRADED-CRUSHED AGGREGATE BASE COURSE
05/01

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO)

AASHTO T 180 (1997) Moisture-Density Relations of Soils 
Using a 4.54-kg (10-lb) Rammer and an 457 
mm (18-in) Drop

AASHTO T 224 (1996) Correction for Coarse Particles in 
the Soil Compaction Test

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 29/C 29M (1997) Bulk Density ("Unit Weight") and 
Voids in Aggregates

ASTM C 117 (1995) Materials Finer Than 75 micrometer 
(No. 200) Sieve in Mineral Aggregates by 
Washing

ASTM C 127 (1988; R 1993el) Specific Gravity and 
Absorption of Course Aggregate

ASTM C 128 (1997) Specific Gravity and Absorption of 
Fine Aggregate

ASTM C 131 (1996) Resistance to Degradation of 
Small-Size Coarse Aggregate by Abrasion 
and Impact in the Los Angeles Machine

ASTM C 136 (1996a) Sieve Analysis of Fine and Coarse 
Aggregates

ASTM D 75 (1987; R 1997) Sampling Aggregates

ASTM D 422 (1963; R 1998) Particle-Size Analysis of 
Soils

ASTM D 1556 (2000) Density and Unit Weight of Soil in 
Place by the Sand-Cone Method

ASTM D 2487 (2000) Classification of Soils for 
Engineering Purposes (Unified Soil 
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Classification System)

ASTM D 4318 (2000) Liquid Limit, Plastic Limit, and 
Plasticity Index of Soils

ASTM E 11 (1995) Wire-Cloth Sieves for Testing 
Purposes

1.2   DEFINITIONS

For the purposes of this specification, the following definitions apply.

1.2.1   Aggregate Base Course

Aggregate base course (ABC) is well graded, durable aggregate uniformly 
moistened and mechanically stabilized by compaction.

1.2.2   Graded-crushed Aggregate Base Course

Graded-crushed aggregate (GCA) base course is well graded, crushed, durable 
aggregate uniformly moistened and mechanically stabilized by compaction.  
GCA is similar to ABC, but it has more stringent requirements and it 
produces a base course with higher strength and stability.

1.2.3   Degree of Compaction

Degree of compaction shall be expressed as a percentage of the maximum 
density obtained by the test procedure presented in AASHTO T 180, Method D 
and corrected with AASHTO T 224.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-03 Product Data

Plant, Equipment, and Tools

  List of proposed equipment to be used in performance of 
construction work, including descriptive data.

Waybills and Delivery Tickets

  Copies of waybills and delivery tickets during the progress of 
the work.  Before the final statement is allowed, the Contractor 
shall file certified waybills and certified delivery tickets for 
all aggregates actually used.

SD-06 Test Reports

Sampling and testing; G, RE
Field Density Tests; G, RE

  Calibration curves and related test results prior to using the 
device or equipment being calibrated.  Copies of field test 
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results within 48 hours after the tests are performed.  Certified 
copies of test results for approval not less than 30 days before 
material is required for the work.

1.4   SAMPLING AND TESTING

Sampling and testing shall be the responsibility of the Contractor.  
Sampling and testing shall be performed by a testing laboratory approved in 
accordance with Section 01451 CONTRACTOR QUALITY CONTROL.  Work requiring 
testing will not be permitted until the testing laboratory has been 
inspected and approved.  The materials shall be tested to establish 
compliance with the specified requirements; testing shall be performed at 
the specified frequency.  The Contracting Officer may specify the time and 
location of the tests.  Copies of test results shall be furnished to the 
Contracting Officer within 24 hours of completion of the tests.

1.4.1   Sampling

Samples for laboratory testing shall be taken in conformance with ASTM D 75. 
 When deemed necessary, the sampling will be observed by the Contracting 
Officer.

1.4.2   Tests

The following tests shall be performed in conformance with the applicable 
standards listed.

1.4.2.1   Sieve Analysis

Sieve analysis shall be made in conformance with ASTM C 117 and ASTM C 136. 
  Sieves shall conform to ASTM E 11.  Particle-size analysis of the soils 
shall also be completed in conformance with ASTM D 422.

1.4.2.2   Liquid Limit and Plasticity Index

Liquid limit and plasticity index shall be determined in accordance with 
ASTM D 4318.

1.4.2.3   Moisture-Density Determinations

The maximum density and optimum moisture content shall be determined in 
accordance with AASHTO T 180, Method D and corrected with AASHTO T 224.  To 
maintain the same percentage of coarse material, the "remove and replace" 
procedure as described in the NOTE 8 in Paragraph 7.2 of AASHTO T 180 shall 
be used.

1.4.2.4   Field Density Tests

Density shall be field measured in accordance with ASTM D 1556.  For the 
method presented in ASTM D 1556 the base plate as shown in the drawing 
shall be used.

1.4.2.5   Wear Test

Wear tests shall be made on ABC course material in conformance with ASTM C 
131.

1.4.3   Testing Frequency
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1.4.3.1   Initial Tests

One of each of the following tests shall be performed on the proposed 
material prior to commencing construction to demonstrate that the proposed 
material meets all specified requirements when furnished.  If materials 
from more than one source are going to be utilized, this testing shall be 
completed for each source.

a.  Sieve Analysis.

b.  Liquid limit and plasticity index. 

c.  Moisture-density relationship.

d.  Wear.

1.4.3.2   In Place Tests

Each of the following tests shall be performed on samples taken from the 
placed and compacted ABC.  Samples shall be taken and tested at the rates 
indicated.

     a.  Density tests shall be performed on every lift of material placed 
and at a frequency of one set of tests for every  250 square yards, or 
portion thereof, of completed area.

     b.  Sieve Analysis including No. 635 size material shall be performed 
for every  500 tons, or portion thereof, of material placed.

     c.  Liquid limit and plasticity index tests shall be performed at the 
same frequency as the sieve analysis.

1.4.4   Approval of Material

The source of the material shall be selected 45 days prior to the time the 
material will be required in the work.  Tentative approval of material will 
be based on initial test results.  Final approval of the materials will be 
based on sieve analysis, liquid limit, and plasticity index tests performed 
on samples taken from the completed and fully compacted ABC.

1.5   WEATHER LIMITATIONS

Construction shall be done when the atmospheric temperature is above 35 
degrees F.  When the temperature falls below 35 degrees F, the Contractor 
shall protect all completed areas by approved methods against detrimental 
effects of freezing.  Completed areas damaged by freezing, rainfall, or 
other weather conditions shall be corrected to meet specified requirements.

1.6   PLANT, EQUIPMENT, AND TOOLS

All plant, equipment, and tools used in the performance of the work will be 
subject to approval before the work is started and shall be maintained in 
satisfactory working condition at all times.  The equipment shall be 
adequate and shall have the capability of producing the required 
compaction, meeting grade controls, thickness control, and smoothness 
requirements as set forth herein.

PART 2   PRODUCTS
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2.1   AGGREGATES

The ABC shall consist of clean, sound, durable particles of crushed stone, 
crushed slag, crushed gravel, crushed recycled concrete, angular sand, or 
other approved material.  ABC shall be free of lumps of clay, organic 
matter, and other objectionable materials or coatings.  The portion 
retained on the No. 4 sieve shall be known as coarse aggregate; that 
portion passing the No. 4 sieve shall be known as fine aggregate.

2.1.1   Coarse Aggregate

Coarse aggregates shall be angular particles of uniform density.  When the 
coarse aggregate is supplied from more than one source, aggregate from each 
source shall meet the specified requirements and shall be stockpiled 
separately.

     a.  Crushed Gravel:  Crushed gravel shall be manufactured by crushing 
gravels, and shall meet all the requirements specified below.

     b.  Crushed Stone:  Crushed stone shall consist of freshly mined 
quarry rock, and shall meet all the requirements specified below.

     c.  Crushed Recycled Concrete:  Crushed recycled concrete shall 
consist of previously hardened portland cement concrete or other concrete 
containing pozzolanic binder material.  The recycled material shall be free 
of all reinforcing steel, bituminous concrete surfacing, and any other 
foreign material and shall be crushed and processed to meet the required 
gradations for coarse aggregate.  Crushed recycled concrete shall meet all 
other applicable requirements specified below.

     d.  Crushed Slag:  Crushed slag shall be an air-cooled blast-furnace 
product having an air dry unit weight of not less than 65 pcf as determined 
by ASTM C 29/C 29M, and shall meet all the requirements specified below.

2.1.1.1   Aggregate Base Course

ABC coarse aggregate shall not show more than 50 percent loss when 
subjected to the Los Angeles abrasion test in accordance with ASTM C 131.  
The amount of flat and elongated particles shall not exceed 30 percent.  A 
flat particle is one having a ratio of width to thickness greater than 3; 
an elongated particle is one having a ratio of length to width greater than 
3.  In the portion retained on each sieve specified, the crushed aggregates 
shall contain at least 50 percent by weight of crushed pieces having two or 
more freshly fractured faces with the area of each face being at least 
equal to 75 percent of the smallest midsectional area of the piece.  When 
two fractures are contiguous, the angle between planes of the fractures 
must be at least 30 degrees in order to count as two fractured faces.  
Crushed gravel shall be manufactured from gravel particles 50 percent of 
which, by weight, are retained on the maximum size sieve listed in TABLE 1.

2.1.2   Fine Aggregate

Fine aggregates shall be angular particles of uniform density.  When the 
fine aggregate is supplied from more than one source, aggregate from each 
source shall meet the specified requirements.

2.1.2.1   Aggregate Base Course

ABC fine aggregate shall consist of screenings, angular sand, crushed 
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recycled concrete fines, or other finely divided mineral matter processed 
or naturally combined with the coarse aggregate.

2.1.3   Gradation Requirements

The specified gradation requirements shall apply to the completed base 
course.  The aggregates shall have a maximum size of 1-1/2 inches and shall 
be continuously well graded within the limits specified in TABLE 1.  Sieves 
shall conform to ASTM E 11.

TABLE I.  GRADATION OF AGGREGATES

Percentage by Weight Passing Square-Mesh Sieve

         Sieve
         Designation        No. 1          No. 2           No. 3
         -------------------------------------------------------

        2 inch                           ----            
        1-1/2 inch                        100            
        1 inch                         60-100             
        1/2 inch                       30-65           
        No. 4                          20-50           
        No. 10                         15-40           
        No. 40                          5-25            
        No. 200                         0-8             

NOTE 1:  Particles having diameters less than 0.0008 inch shall not be in 
excess of 3 percent by weight of the total sample tested.

NOTE 2:  The values are based on aggregates of uniform specific gravity.  
If materials from different sources are used for the coarse and fine 
aggregates, they shall be tested in accordance with ASTM C 127 and ASTM C 
128 to determine their specific gravities.  If the specific gravities vary 
by more than 10 percent, the percentages passing the various sieves shall 
be corrected as directed by the Contracting Officer.

2.1.4   Liquid Limit and Plasticity Index

Liquid limit and plasticity index requirements shall apply to the completed 
course and shall also apply to any component that is blended to meet the 
required gradation.  The portion of any component or of the completed 
course passing the No. 40 sieve shall be either nonplastic or have a liquid 
limit not greater than 25 and a plasticity index not greater than 5.

PART 3   EXECUTION

3.1   GENERAL REQUIREMENTS

When the ABC is constructed in more than one layer, the previously 
constructed layer shall be cleaned of loose and foreign matter by sweeping 
with power sweepers or power brooms, except that hand brooms may be used in 
areas where power cleaning is not practicable.  Adequate drainage shall be 
provided during the entire period of construction to prevent water from 
collecting or standing on the working area.  Line and grade stakes shall be 
provided as necessary for control.  Grade stakes shall be in lines parallel 
to the centerline of the area under construction and suitably spaced for 
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string lining.

3.2   PREPARATION OF UNDERLYING COURSE

Prior to constructing the ABC, the underlying course or subgrade shall be 
cleaned of all foreign substances.  At the time of construction of the ABC, 
the underlying course shall contain no frozen material.  The surface of the 
underlying course or subgrade shall meet specified compaction and surface 
tolerances.  The underlying course shall conform to Section 02300 
EARTHWORK.  Ruts or soft yielding spots in the underlying courses, areas 
having inadequate compaction, and deviations of the surface from the 
requirements set forth herein shall be corrected by loosening and removing 
soft or unsatisfactory material and by adding approved material, reshaping 
to line and grade, and recompacting to specified density requirements.  For 
cohesionless underlying courses containing sands or gravels, as defined in 
ASTM D 2487, the surface shall be stabilized prior to placement of the ABC. 
 Stabilization shall be accomplished by mixing ABC into the underlying 
course and compacting by approved methods.  The stabilized material shall 
be considered as part of the underlying course and shall meet all 
requirements of the underlying course.  The finished underlying course 
shall not be disturbed by traffic or other operations and shall be 
maintained by the Contractor in a satisfactory condition until the ABC is 
placed.

3.3   INSTALLATION

3.3.1   Mixing the Materials

The coarse and fine aggregates shall be mixed in a stationary plant, or in 
a traveling plant or bucket loader on an approved paved working area.  The 
Contractor shall make adjustments in mixing procedures or in equipment as 
directed to obtain true grades, to minimize segregation or degradation, to 
obtain the required water content, and to insure a satisfactory ABC meeting 
all requirements of this specification.

3.3.2   Placing

The mixed material shall be placed on the prepared subgrade or subbase in 
layers of uniform thickness with an approved spreader.  When a compacted 
layer 6 inches or less in thickness is required, the material shall be 
placed in a single layer.  When a compacted layer in excess of 6 inches is 
required, the material shall be placed in layers of equal thickness.  No 
layer shall exceed 6 inches or less than 3 inches when compacted.  The 
layers shall be so placed that when compacted they will be true to the 
grades or levels required with the least possible surface disturbance.  
Where the ABC is placed in more than one layer, the previously constructed 
layers shall be cleaned of loose and foreign matter by sweeping with power 
sweepers, power brooms, or hand brooms, as directed.  Such adjustments in 
placing procedures or equipment shall be made as may be directed to obtain 
true grades, to minimize segregation and degradation, to adjust the water 
content, and to insure an acceptable ABC.

3.3.3   Grade Control

The finished and completed ABC shall conform to the lines, grades, and 
cross sections shown.  Underlying material(s) shall be excavated and 
prepared at sufficient depth for the required ABC thickness so that the 
finished ABC with the subsequent surface course will meet the designated 
grades.
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3.3.4   Edges of Base Course

The ABC shall be placed so that the completed section will be a minimum of 
5 feet wider, on all sides, than the next layer that will be placed above 
it.  Additionally, approved fill material shall be placed along the outer 
edges of ABC in sufficient quantities to compact to the thickness of the 
course being constructed, or to the thickness of each layer in a multiple 
layer course, allowing in each operation at least a 2 foot width of this 
material to be rolled and compacted simultaneously with rolling and 
compacting of each layer of ABC.  If this base course material is to be 
placed adjacent to another pavement section, then the layers for both of 
these sections shall be placed and compacted along this edge at the same 
time.

3.3.5   Compaction

Each layer of the ABC shall be compacted as specified with approved 
compaction equipment.  Water content shall be maintained during the 
compaction procedure to within plus or minus 3 percent of the optimum water 
content determined from laboratory tests as specified in paragraph SAMPLING 
AND TESTING.  Rolling shall begin at the outside edge of the surface and 
proceed to the center, overlapping on successive trips at least one-half 
the width of the roller.  Alternate trips of the roller shall be slightly 
different lengths.  Speed of the roller shall be such that displacement of 
the aggregate does not occur.  In all places not accessible to the rollers, 
the mixture shall be compacted with hand-operated power tampers.  
Compaction shall continue until each layer has a degree of compaction that 
is at least 100 percent of laboratory maximum density through the full 
depth of the layer.  The Contractor shall make such adjustments in 
compacting or finishing procedures as may be directed to obtain true 
grades, to minimize segregation and degradation, to reduce or increase 
water content, and to ensure a satisfactory ABC.  Any materials that are 
found to be unsatisfactory shall be removed and replaced with satisfactory 
material or reworked, as directed, to meet the requirements of this 
specification.

3.3.6   Thickness

Compacted thickness of the aggregate course shall be as indicated.  No 
individual layer shall exceed  6 inches nor be less than 3 inches in 
compacted thickness.  The total compacted thickness of the ABC course shall 
be within 1/2 inch of the thickness indicated.  Where the measured 
thickness is more than 1/2 inch deficient, such areas shall be corrected by 
scarifying, adding new material of proper gradation, reblading, and 
recompacting as directed.  Where the measured thickness is more than 1/2 
inch thicker than indicated, the course shall be considered as conforming 
to the specified thickness requirements.  Average job thickness shall be 
the average of all thickness measurements taken for the job, but shall be 
within 1/4 inch of the thickness indicated.  The total thickness of the ABC 
course shall be measured at intervals in such a manner as to ensure one 
measurement for each 500 square yards of base course.  Measurements shall 
be made in 3 inch diameter test holes penetrating the base course.

3.3.7   Finishing

The surface of the top layer of ABC shall be finished after final 
compaction by cutting any overbuild to grade and rolling with a 
steel-wheeled roller.  Thin layers of material shall not be added to the 
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top layer of base course to meet grade.  If the elevation of the top layer 
of ABC is 1/2 inch or more below grade, then the top layer should be 
scarified to a depth of at least 3 inches and new material shall be blended 
in and compacted to bring to grade.  Adjustments to rolling and finishing 
procedures shall be made as directed to minimize segregation and 
degradation, obtain grades, maintain moisture content, and insure an 
acceptable base course.  Should the surface become rough, corrugated, 
uneven in texture, or traffic marked prior to completion, the 
unsatisfactory portion shall be scarified, reworked and recompacted or it 
shall be replaced as directed.

3.3.8   Smoothness

The surface of the top layer shall show no deviations in excess of 3/8 inch 
when tested with a 10 foot straightedge.  Measurements shall be taken in 
successive positions parallel to the centerline of the area to be paved.  
Measurements shall also be taken perpendicular to the centerline at 50 foot 
intervals.  Deviations exceeding this amount shall be corrected by removing 
material and replacing with new material, or by reworking existing material 
and compacting it to meet these specifications.

3.4   TRAFFIC

Traffic shall not be allowed on the completed ABC course.  

3.5   MAINTENANCE

The ABC shall be maintained in a satisfactory condition until the full 
pavement section is completed and accepted.  Maintenance shall include 
immediate repairs to any defects and shall be repeated as often as 
necessary to keep the area intact.  Any ABC that is not paved over prior to 
the onset of winter, shall be retested to verify that it still complies 
with the requirements of this specification.  Any area of ABC that is 
damaged shall be reworked or replaced as necessary to comply with this 
specification.

3.6   DISPOSAL OF UNSATISFACTORY MATERIALS

Any unsuitable materials that must be removed shall be disposed of in waste 
disposal areas indicated.  No additional payments will be made for materials 
that must be replaced.

    -- End of Section --
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SECTION 02741A

HOT-MIX ASPHALT (HMA) FOR ROADS
09/99

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO)

AASHTO MP 1 (1998)Provisional Specification for 
Performance Graded Asphalt Binder

AASHTO MP 2 (1998; Interim 1999) Superpave Volumetric 
Mix Design

AASHTO TP53 (1998; Interim 1999) Determining Asphalt 
Content of Hot Mix Asphalt by the Ignition 
Method

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 29/C 29M (1997) Bulk Density ("Unit Weight") and 
Voids in Aggregates

ASTM C 88 (1999a) Soundness of Aggregates by Use of 
Sodium Sulfate or Magnesium Sulfate

ASTM C 117 (1995) Materials Finer than 75 micrometer 
(No. 200) Sieve in Mineral Aggregates by 
Washing

ASTM C 131 (1996) Resistance to Degradation of 
Small-Size Coarse Aggregate by Abrasion 
and Impact in the Los Angeles Machine

ASTM C 136 (1996a) Sieve Analysis of Fine and Coarse 
Aggregates

ASTM C 566 (1997) Evaporable Total Moisture Content 
of Aggregate by Drying

ASTM C 1252 (1998) Uncompacted Void Content of Fine 
Aggregate (as Influenced by Particle 
Shape, Surface Texture, and Grading)

ASTM D 140 (1998) Sampling Bituminous Materials
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ASTM D 242 (1995) Mineral Filler for Bituminous 
Paving Mixtures

ASTM D 995 (1995b) Mixing Plants for Hot-Mixed, 
Hot-Laid Bituminous Paving Mixtures

ASTM D 1461 (1985)) Moisture or Volatile Distillates 
in Bituminous Paving Mixtures

ASTM D 1559 (1989) Resistance to Plastic Flow of 
Bituminous Mixtures Using Marshall 
Apparatus

ASTM D 2041 (1995) Theoretical Maximum Specific 
Gravity and Density of Bituminous Paving 
Mixtures

ASTM D 2172 (1995) Quantitative Extraction of Bitumen 
from Bituminous Paving Mixtures

ASTM D 2419 (1995) Sand Equivalent Value of Soils and 
Fine Aggregate

ASTM D 2489 (1984; R 1994el) Degree of Particle 
Coating of Bituminous-Aggregate Mixtures

ASTM D 2726 (1996el) Bulk Specific Gravity and Density 
of Non-Absorptive Compacted Bituminous 
Mixture

ASTM D 2950 (1997) Density of Bituminous Concrete in 
Place by Nuclear Method

ASTM D 3665 (1999) Random Sampling of Construction 
Materials

ASTM D 3666 (1998) Minimum Requirements for Agencies 
Testing and Inspecting Bituminous Paving 
Materials

ASTM D 4125 (1994el)Asphalt Content of Bituminous 
Mixtures by the Nuclear Method

ASTM D 4791 (1999) Flat Particles, Elongated 
Particles, or Flat and Elongated Particles 
in Coarse Aggregate

ASTM D 4867/D 4867M (1996) Effect of Moisture on Asphalt 
Concrete Paving Mixtures

ASTM D 5444 (1998) Mechanical Size Analysis of 
Extracted Aggregate

ASTM D 6307 (1998) Asphalt Content of Hot Mix Asphalt 
by Ignition Method

ASPHALT INSTITUTE (AI)

AI MS-2 (1997) Mix Design Methods for Asphalt 
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Concrete and Other Hot-Mix Types

STATE OF CALIFORNIA DEPARTMENT OF TRANSPORTATION (CDT)

CDT Test 526 (1978) Operation of California 
Profilograph and Evaluation of Profiles

U.S. ARMY CORPS OF ENGINEERS (USACE)

COE CRD-C 171 (1995) Test Method for Determining 
Percentage of Crushed Particles in 
Aggregate 

1.2   DESCRIPTION OF WORK

The work shall consist of pavement courses composed of mineral aggregate 
and asphalt material heated and mixed in a central mixing plant and placed 
on a prepared course.  HMA designed and constructed in accordance with this 
section shall conform to the lines, grades, thicknesses, and typical cross 
sections shown on the drawings.  Each course shall be constructed to the 
depth, section, or elevation required by the drawings and shall be rolled, 
finished, and approved before the placement of the next course.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-03 Product Data

Mix Design; G, RE

  Proposed JMF.

Contractor Quality Control; G; RE

  Quality control plan.

Material Acceptance and Percent Payment; G, RE

  Acceptance test results and pay calculations.

SD-04 Samples

Asphalt Cement Binder; 

  (5 gallon) sample for mix design verification.

Aggregates; 

  Sufficient materials to produce  200 lb of blended mixture for 
mix design verification.

SD-06 Test Reports

Aggregates; G, RE
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QC Monitoring; 

  Aggregate and QC test results.

SD-07 Certificates

Asphalt Cement Binder; G, RE

  Copies of certified test data.

Testing Laboratory; RE

  Certification of compliance.

  Plant Scale Calibration Certification

1.4   ASPHALT MIXING PLANT

Plants used for the preparation of hot-mix asphalt shall conform to the 
requirements of ASTM D 995 with the following changes:

     a.  Truck Scales.  The asphalt mixture shall be weighed on approved  
certified scales at the Contractor's expense.  Scales shall be inspected 
and sealed at least annually by an approved calibration laboratory.

     b.  Testing Facilities.  The Contractor shall provide laboratory 
facilities at the plant for the use of the Government's acceptance testing 
and the Contractor's quality control testing.

     c.  Inspection of Plant.  The Contracting Officer shall have access at 
all times, to all areas of the plant for checking adequacy of equipment; 
inspecting operation of the plant; verifying weights, proportions, and 
material properties; checking the temperatures maintained in the 
preparation of the mixtures and for taking samples.  The Contractor shall 
provide assistance as requested, for the Government to procure any desired 
samples.

     d.  Storage Bins.  Use of storage bins for temporary storage of 
hot-mix asphalt will be permitted as follows:

            (1) The asphalt mixture may be stored in non-insulated storage 
bins for a period of time not exceeding 3 hours.

            (2) The asphalt mixture may be stored in insulated storage bins 
for a period of time not exceeding 8 hours.  The mix drawn from bins shall 
meet the same requirements as mix loaded directly into trucks.

1.5   HAULING EQUIPMENT

Trucks used for hauling hot-mix asphalt shall have tight, clean, and smooth 
metal beds.  To prevent the mixture from adhering to them, the truck beds 
shall be lightly coated with a minimum amount of paraffin oil, lime 
solution, or other approved material.  Petroleum based products shall not 
be used as a release agent.  Each truck shall have a suitable cover to 
protect the mixture from adverse weather.  When necessary to ensure that 
the mixture will be delivered to the site at the specified temperature, 
truck beds shall be insulated or heated and covers (tarps) shall be 
securely fastened.
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1.6   ASPHALT PAVERS

Asphalt pavers shall be self-propelled, with an activated screed, heated as 
necessary, and shall be capable of spreading and finishing courses of 
hot-mix asphalt which will meet the specified thickness, smoothness, and 
grade.  The paver shall have sufficient power to propel itself and the 
hauling equipment without adversely affecting the finished surface.

1.6.1   Receiving Hopper

The paver shall have a receiving hopper of sufficient capacity to permit a 
uniform spreading operation.  The hopper shall be equipped with a 
distribution system to place the mixture uniformly in front of the screed 
without segregation.  The screed shall effectively produce a finished 
surface of the required evenness and texture without tearing, shoving, or 
gouging the mixture.

1.6.2   Automatic Grade Controls

If an automatic grade control device is used, the paver shall be equipped 
with a control system capable of automatically maintaining the specified 
screed elevation.  The control system shall be automatically actuated from 
either a reference line and/or through a system of mechanical sensors or 
sensor-directed mechanisms or devices which will maintain the paver screed 
at a predetermined transverse slope and at the proper elevation to obtain 
the required surface.  The transverse slope controller shall be capable of 
maintaining the screed at the desired slope within plus or minus 0.1 
percent.  A transverse slope controller shall not be used to control grade. 
 The controls shall be capable of working in conjunction with any of the 
following attachments:

a.  Ski-type device of not less than  30 feet in length.

b.  Taut stringline set to grade.

c.  Short ski or shoe for joint matching.

d.  Laser control.

1.7   ROLLERS

Rollers shall be in good condition and shall be operated at slow speeds to 
avoid displacement of the asphalt mixture.  The number, type, and weight of 
rollers shall be sufficient to compact the mixture to the required density 
while it is still in a workable condition.  Equipment which causes 
excessive crushing of the aggregate shall not be used.

1.8   WEATHER LIMITATIONS

The hot-mix asphalt shall not be placed upon a wet surface or when the 
surface temperature of the underlying course is less than specified in 
Table 1.  The temperature requirements may be waived by the Contracting 
Officer, if requested; however, all other requirements, including 
compaction, shall be met.
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Table 1.  Surface Temperature Limitations of Underlying Course

               Mat Thickness, inches                    Degrees F

                 3 or greater                              40

                 Less than 3                               45

PART 2   PRODUCTS

2.1   AGGREGATES

Aggregates shall consist of crushed stone, crushed gravel, crushed slag, 
screenings, natural sand and mineral filler, as required.  The portion of 
material retained on the  No. 4 sieve is coarse aggregate.  The portion of 
material passing the  No. 4 sieve and retained on the  No. 200 sieve is 
fine aggregate.  The portion passing the  No. 200 sieve is defined as 
mineral filler.  All aggregate test results and samples shall be submitted 
to the Contracting Officer at least 14 days prior to start of construction.

2.1.1   Coarse Aggregate

Coarse aggregate shall consist of sound, tough, durable particles, free 
from films of material that would prevent thorough coating and bonding with 
the asphalt material and free from organic matter and other deleterious 
substances.  All individual coarse aggregate sources shall meet the 
following requirements:

     a.  The percentage of loss shall not be greater than 40 percent after 
500 revolutions when tested in accordance with ASTM C 131.

     b.  The percentage of loss shall not be greater than 18 percent after 
five cycles when tested in accordance with ASTM C 88 using magnesium 
sulfate.

     c.  At least 75 percent by weight of coarse aggregate shall have at 
least two or more fractured faces when tested in accordance with COE CRD-C 
171.  Fractured faces shall be produced by crushing.

     d.  The particle shape shall be essentially cubical and the aggregate 
shall not contain more than 20% percent, by weight, of flat and elongated 
particles (3:1 ratio of maximum to minimum) when tested in accordance with 
ASTM D 4791.

     e.  Slag shall be air-cooled, blast furnace slag, and shall have a 
compacted weight of not less than  75 lb/cu ft when tested in accordance 
with ASTM C 29/C 29M.

2.1.2   Fine Aggregate

Fine aggregate shall consist of clean, sound, tough, durable particles.  
The aggregate particles shall be free from coatings of clay, silt, or any 
objectionable material and shall contain no clay balls.  All individual 
fine aggregate sources shall have a sand equivalent value not less than 45 
when tested in accordance with ASTM D 2419.

The fine aggregate portion of the blended aggregate shall have an 
uncompacted void content not less than 43.0 percent when tested in 
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accordance with ASTM C 1252 Method A.

2.1.3   Mineral Filler

Mineral filler shall be nonplastic material meeting the requirements of 
ASTM D 242.

2.1.4   Aggregate Gradation

The combined aggregate gradation shall conform to gradations specified in 
Table 2, when tested in accordance with ASTM C 136 and ASTM C 117, and 
shall not vary from the low limit on one sieve to the high limit on the 
adjacent sieve or vice versa, but grade uniformly from coarse to fine.

Table 2.  Aggregate Gradations

                       Gradation 1       Gradation 2       Gradation 3
                       Percent Passing   Percent Passing   Percent Passing
  Sieve Size, inch      by Mass            by Mass           by Mass

      1                 100               ---               ---
      3/4              76-96              100               ---
      1/2              68-88             76-96              100
      3/8              60-82             69-89             76-96
     No. 4             45-67             53-73             58-78
     No. 8             32-54             38-60             40-60
     No. 16            22-44             26-48             28-48
     No. 30            15-35             18-38             18-38
     No. 50             9-25             11-27             11-27
     No. 100            6-18              6-18              6-18
     No. 200            3-6               3-6               3-6

2.2   ASPHALT CEMENT BINDER

Asphalt cement binder shall conform to AASHTO MP 1 Performance Grade (PG) 
64-22.  Test data indicating grade certification shall be provided by the 
supplier at the time of delivery of each load to the mix plant.  Copies of 
these certifications shall be submitted to the Contracting Officer.  The 
supplier is defined as the last source of any modification to the binder.  
The Contracting Officer may sample and test the binder at the mix plant at 
any time before or during mix production.  Samples for this verification 
testing shall be obtained by the Contractor in accordance with ASTM D 140 
and in the presence of the Contracting Officer.  These samples shall be 
furnished to the Contracting Officer for the verification testing, which 
shall be at no cost to the Contractor.  Samples of the asphalt cement 
specified shall be submitted for approval not less than 14 days before 
start of the test section.

2.3   MIX DESIGN

The Contractor shall develop the mix design.  The asphalt mix shall be 
composed of a mixture of well-graded aggregate, mineral filler if required, 
and asphalt material.  The aggregate fractions shall be sized, handled in 
separate size groups, and combined in such proportions that the resulting 
mixture meets the grading requirements of the job mix formula (JMF).  No 
hot-mix asphalt for payment shall be produced until a JMF has been 
approved.  The hot-mix asphalt shall be designed using procedures contained 
in AI MS-2 and the criteria shown in Table 3.  If the Tensile Strength 
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Ratio (TSR) of the composite mixture, as determined by ASTM D 4867/D 4867M 
is less than 75, the aggregates shall be rejected or the asphalt mixture 
treated with an approved anti-stripping agent.  The amount of 
anti-stripping agent added shall be sufficient to produce a TSR of not less 
than 75.  If an antistrip agent is required, it shall be provided by the 
Contractor at no additional cost.  Sufficient materials to produce  200 
pound of blended mixture shall be provided to the Contracting Officer for 
verification of mix design at least 14 days prior to construction of test 
section.

At the option of the contractor a currently used DOT superpave hot mix may 
be used in lieu of developing a new hot mix design study as described 
herein.  The superpave volumetric mix shall be designed in accordance with 
AASHTO MP 2.

2.3.1   JMF Requirements

The job mix formula shall be submitted in writing by the Contractor for 
approval at least 14 days prior to the start of the test section and shall 
include as a minimum:

     a.  Percent passing each sieve size.

     b.  Percent of asphalt cement.

     c.  Percent of each aggregate and mineral filler to be used.

     d.  Asphalt viscosity grade, penetration grade, or performance grade.

     e.  Number of blows of hammer per side of molded specimen.

     f.  Laboratory mixing temperature.

     g.  Lab compaction temperature.

     h.  Temperature-viscosity relationship of the asphalt cement.

     i.  Plot of the combined gradation on the 0.45 power gradation chart, 
stating the nominal maximum size.

     j.  Graphical plots of stability, flow, air voids, voids in the 
mineral aggregate, and unit weight versus asphalt content as shown in AI 
MS-2.

     k.  Specific gravity and absorption of each aggregate.

     l.  Percent natural sand.

     m.  Percent particles with 2 or more fractured faces (in coarse 
aggregate).

     n.  Fine aggregate angularity.

     o.  Percent flat or elongated particles (in coarse aggregate).

     p.  Tensile Strength Ratio(TSR).

     q.  Antistrip agent (if required) and amount.
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     r.  List of all modifiers and amount.

     s.  Percentage and properties (asphalt content, binder properties, and 
aggregate properties) of reclaimed asphalt pavement (RAP) in accordance 
with paragraph RECYCLED HOT-MIX ASPHALT, if RAP is used.

Table 3.  Marshall Design Criteria

        Test Property                      50 Blow Mix

     Stability, pounds
     minimum                                  *1000

     Flow, 0.01 inch                           8-18

     Air voids, percent                        3-5

     Percent Voids in
     mineral aggregate VMA,

     (minimum)                 

         
         Gradation 2                          14.0

     TSR, minimum percent                     75

* This is a minimum requirement.  The average during construction shall be 
significantly higher than this number to ensure compliance with the 
specifications.
** Calculate VMA in accordance with AI MS-2, based on ASTM D 2726 bulk 
specific gravity for the aggregate.

2.3.2   Adjustments to Field JMF

The Laboratory JMF for each mixture shall be in effect until a new formula 
is approved in writing by the Contracting Officer.  Should a change in 
sources of any materials be made, a new laboratory jmf design shall be 
performed and a new JMF approved before the new material is used.  The 
Contractor will be allowed to adjust the Laboratory JMF within the limits 
specified below to optimize mix volumetric properties with the approval of 
the Contracting Officer.  Adjustments to the Laboratory JMF shall be 
applied to the field (plant) established JMF and limited to those values as 
shown.  Adjustments shall be targeted to produce or nearly produce 4 
percent voids total mix (VTM).

TABLE 4. Field (Plant) Established JMF Tolerances
Sieves         Adjustments (plus or minus), percent

            No. 4                       3
            No. 8                       3
            No. 200                     1
            Binder Content              0.40

If adjustments are needed that exceed these limits, a new mix design shall 
be developed.  Tolerances given above may permit the aggregate grading to 
be outside the limits shown in Table 2; while not desirable, this is 
acceptable.
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PART 3   EXECUTION

3.1   PREPARATION OF ASPHALT BINDER MATERIAL

The asphalt cement material shall be heated avoiding local overheating and 
providing a continuous supply of the asphalt material to the mixer at a 
uniform temperature.  The temperature of unmodified asphalts shall be no 
more than  325 degrees F when added to the aggregates.  Modified asphalts 
shall be no more than  350 degrees F when added to the aggregates.

3.2   PREPARATION OF MINERAL AGGREGATE

The aggregate for the mixture shall be heated and dried prior to mixing.  
No damage shall occur to the aggregates due to the maximum temperature and 
rate of heating used.  The temperature of the aggregate and mineral filler 
shall not exceed  350 degrees F when the asphalt cement is added.  The 
temperature shall not be lower than is required to obtain complete coating 
and uniform distribution on the aggregate particles and to provide a 
mixture of satisfactory workability.

3.3   PREPARATION OF HOT-MIX ASPHALT MIXTURE   

The aggregates and the asphalt cement shall be weighed or metered and 
introduced into the mixer in the amount specified by the JMF.  The combined 
materials shall be mixed until the aggregate obtains a uniform coating of 
asphalt binder and is thoroughly distributed throughout the mixture.  Wet 
mixing time shall be the shortest time that will produce a satisfactory 
mixture, but no less than 25 seconds for batch plants.  The wet mixing time 
for all plants shall be established by the Contractor, based on the 
procedure for determining the percentage of coated particles described in 
ASTM D 2489, for each individual plant and for each type of aggregate used. 
 The wet mixing time will be set to at least achieve 95 percent of coated 
particles.  The moisture content of all hot-mix asphalt upon discharge from 
the plant shall not exceed 0.5 percent by total weight of mixture as 
measured by ASTM D 1461.

3.4   PREPARATION OF THE UNDERLYING SURFACE

Immediately before placing the hot mix asphalt, the underlying course shall 
be cleaned of dust and debris.  A prime coat and tack coat shall be applied 
in accordance with the contract specifications.

3.5   TEST SECTION

Prior to full production, the Contractor shall place a test section for 
each JMF used.  The contractor shall construct a test section  250 - 500 
feet long and two paver passes wide placed for two lanes, with a 
longitudinal cold joint.  The test section shall be of the same depth as 
the course which it represents.  The underlying grade or pavement structure 
upon which the test section is to be constructed shall be the same as the 
remainder of the course represented by the test section.  The equipment and 
personnel used in construction of the test section shall be the same 
equipment to be used on the remainder of the course represented by the test 
section.  The test section shall be placed as part of the project pavement 
as approved by the Contracting Officer.

3.5.1   Sampling and Testing for Test Section
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One random sample shall be taken at the plant, triplicate specimens 
compacted, and tested for stability, flow, and laboratory air voids.  A 
portion of the same sample shall be tested for aggregate gradation and 
asphalt content.  Four randomly selected cores shall be taken from the 
finished pavement mat, and four from the longitudinal joint, and tested for 
density.  Random sampling shall be in accordance with procedures contained 
in ASTM D 3665.  The test results shall be within the tolerances shown in 
Table 5 for work to continue.  If all test results meet the specified 
requirements, the test section shall remain as part of the project 
pavement.  If test results exceed the tolerances shown, the test section 
shall be removed and replaced at no cost to the Government and another test 
section shall be constructed.  The test section shall be paid for with the 
first lot of paving

Table 5.  Test Section Requirements for Material and Mixture Properties

          Property                             Specification Limit

  Aggregate Gradation-Percent Passing (Individual Test Result)

     No. 4 and larger                          JMF plus or minus 8

     No. 8, No. 16, No. 30, and No. 50         JMF plus or minus 6

     No. 100 and No. 200                       JMF plus or minus 2.0

  Asphalt Content, Percent                     JMF plus or minus 0.5
  (Individual Test Result)

  Laboratory Air Voids, Percent
  (Average of 3 specimens)                     JMF plus or minus 1.0

  VMA, Percent (Average of 3 specimens)        14 minimum

  Stability, pounds (Average of 3 specimens)   1000 minimum

  Flow, 0.01 inches (Average of 3 specimens)   8 - 18

  Mat Density, Percent of Marshall
  (Average of 4 Random Cores)                  97.0 - 100.5

  Joint Density, Percent of Marshall
  (Average of 4 Random Cores)                  95.5 - 100.5

3.5.2   Additional Test Sections

If the initial test section should prove to be unacceptable, the necessary 
adjustments to the JMF, plant operation, placing procedures, and/or rolling 
procedures shall be made.  A second test section shall then be placed.  
Additional test sections, as required, shall be constructed and evaluated 
for conformance to the specifications.  Full production shall not begin 
until an acceptable section has been constructed and accepted.

3.6   TESTING LABORATORY

The laboratory used to develop the JMF shall meet the requirements of ASTM 
D 3666.  A certification signed by the manager of the laboratory stating 
that it meets these requirements or clearly listing all deficiencies shall 
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be submitted to the Contracting Officer prior to the start of construction. 
 The certification shall contain as a minimum:

     a.  Qualifications of personnel; laboratory manager, supervising 
technician, and testing technicians.

     b.  A listing of equipment to be used in developing the job mix.

     c.  A copy of the laboratory's quality control system.

     d.  Evidence of participation in the AASHTO Materials Reference 
Laboratory (AMRL) program.

3.7   TRANSPORTING AND PLACING

3.7.1   Transporting

The hot-mix asphalt shall be transported from the mixing plant to the site 
in clean, tight vehicles.  Deliveries shall be scheduled so that placing 
and compacting of mixture is uniform with minimum stopping and starting of 
the paver.  Adequate artificial lighting shall be provided for night 
placements.  Hauling over freshly placed material will not be permitted 
until the material has been compacted as specified, and allowed to cool to  
140 degrees F.  To deliver mix to the paver, the Contractor shall use a 
material transfer vehicle which shall be operated to produce continuous 
forward motion of the paver.

3.7.2   Placing

The mix shall be placed and compacted at a temperature suitable for 
obtaining density, surface smoothness, and other specified requirements.  
Upon arrival, the mixture shall be placed to the full width by an asphalt 
paver; it shall be struck off in a uniform layer of such depth that, when 
the work is completed, it shall have the required thickness and conform to 
the grade and contour indicated.  The speed of the paver shall be regulated 
to eliminate pulling and tearing of the asphalt mat.  Unless otherwise 
permitted, placement of the mixture shall begin along the centerline of a 
crowned section or on the high side of areas with a one-way slope.  The 
mixture shall be placed in consecutive adjacent strips having a minimum 
width of  10 feet.  The longitudinal joint in one course shall offset the 
longitudinal joint in the course immediately below by at least  1 foot; 
however, the joint in the surface course shall be at the centerline of the 
pavement.  Transverse joints in one course shall be offset by at least  10 
feet from transverse joints in the previous course.  Transverse joints in 
adjacent lanes shall be offset a minimum of  10 feet.  On isolated areas 
where irregularities or unavoidable obstacles make the use of mechanical 
spreading and finishing equipment impractical, the mixture may be spread 
and luted by hand tools.

3.8   COMPACTION OF MIXTURE

After placing, the mixture shall be thoroughly and uniformly compacted by 
rolling.  The surface shall be compacted as soon as possible without 
causing displacement, cracking or shoving.  The sequence of rolling 
operations and the type of rollers used shall be at the discretion of the 
Contractor.  The speed of the roller shall, at all times, be sufficiently 
slow to avoid displacement of the hot mixture and be effective in 
compaction.  Any displacement occurring as a result of reversing the 
direction of the roller, or from any other cause, shall be corrected at 
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once.  Sufficient rollers shall be furnished to handle the output of the 
plant.  Rolling shall continue until the surface is of uniform texture, 
true to grade and cross section, and the required field density is 
obtained.  To prevent adhesion of the mixture to the roller, the wheels 
shall be kept properly moistened but excessive water will not be permitted. 
 In areas not accessible to the roller, the mixture shall be thoroughly 
compacted with hand tampers.  Any mixture that becomes loose and broken, 
mixed with dirt, contains check-cracking, or is in any way defective shall 
be removed full depth, replaced with fresh hot mixture and immediately 
compacted to conform to the surrounding area.  This work shall be done at 
the Contractor's expense.  Skin patching will not be allowed.

3.9   JOINTS

The formation of joints shall be made ensuring a continuous bond between 
the courses and to obtain the required density.  All joints shall have the 
same texture as other sections of the course and meet the requirements for 
smoothness and grade.

3.9.1   Transverse Joints

The roller shall not pass over the unprotected end of the freshly laid 
mixture, except when necessary to form a transverse joint.  When necessary 
to form a transverse joint, it shall be made by means of placing a bulkhead 
or by tapering the course.  The tapered edge shall be cut back to its full 
depth and width on a straight line to expose a vertical face prior to 
placing material at the joint .  The cutback material shall be removed from 
the project.  In both methods, all contact surfaces shall be given a light 
tack coat of asphalt material before placing any fresh mixture against the 
joint.

3.9.2   Longitudinal Joints

Longitudinal joints which are irregular, damaged, uncompacted, cold (less 
than  175 degrees F at the time of placing adjacent lanes), or otherwise 
defective, shall be cut back a minimum of  2 inches from the edge with a 
cutting wheel to expose a clean, sound vertical surface for the full depth 
of the course.  All cutback material shall be removed from the project.  
All contact surfaces shall be given a light tack coat of asphalt material 
prior to placing any fresh mixture against the joint.  The Contractor will 
be allowed to use an alternate method if it can be demonstrated that 
density, smoothness, and texture can be met.

3.10   CONTRACTOR QUALITY CONTROL

3.10.1   General Quality Control Requirements

The Contractor shall develop an approved Quality Control Plan.  Hot-mix 
asphalt for payment shall not be produced until the quality control plan 
has been approved.  The plan shall address all elements which affect the 
quality of the pavement including, but not limited to:

a.  Mix Design

b.  Aggregate Grading

c.  Quality of Materials

d.  Stockpile Management
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e.  Proportioning

f.  Mixing and Transportation

g.  Mixture Volumetrics

h.  Moisture Content of Mixtures

i.  Placing and Finishing

j.  Joints

k.  Compaction

l.Surface Smoothness

3.10.2   Testing Laboratory

The Contractor shall provide a fully equipped asphalt laboratory located at 
the plant or job site.  The laboratory shall meet the requirements as 
required in ASTM D 3666.  The effective working area of the laboratory 
shall be a minimum of  150 square feet with a ceiling height of not less 
than  7.5 feet.  Lighting shall be adequate to illuminate all working 
areas.  It shall be equipped with heating and air conditioning units to 
maintain a temperature of  75 degrees F plus or minus 5 degrees F.  
Laboratory facilities shall be kept clean and all equipment shall be 
maintained in proper working condition.  The Contracting Officer shall be 
permitted unrestricted access to inspect the Contractor's laboratory 
facility, to witness quality control activities, and to perform any check 
testing desired.  The Contracting Officer will advise the Contractor in 
writing of any noted deficiencies concerning the laboratory facility, 
equipment, supplies, or testing personnel and procedures.  When the 
deficiencies are serious enough to adversely affect test results, the 
incorporation of the materials into the work shall be suspended immediately 
and will not be permitted to resume until the deficiencies are corrected.

3.10.3   Quality Control Testing

The Contractor shall perform all quality control tests applicable to these 
specifications and as set forth in the Quality Control Program.  The 
testing program shall include, but shall not be limited to, tests for the 
control of asphalt content, aggregate gradation, temperatures, aggregate 
moisture, moisture in the asphalt mixture, laboratory air voids, stability, 
flow, in-place density, grade and smoothness.  A Quality Control Testing 
Plan shall be developed as part of the Quality Control Program.

3.10.3.1   Asphalt Content

A minimum of two tests to determine asphalt content will be performed per 
lot (a lot is defined in paragraph MATERIAL ACCEPTANCE AND PERCENT PAYMENT) 
by one of the following methods: the extraction method in accordance with 
ASTM D 2172, Method A or B, the ignition method in accordance with the 
AASHTO TP53or ASTM D 6307, or the nuclear method in accordance with ASTM D 
4125, provided the nuclear gauge is calibrated for the specific mix being 
used.  For the extraction method, the weight of ash, as described in ASTM D 
2172, shall be determined as part of the first extraction test performed at 
the beginning of plant production; and as part of every tenth extraction 
test performed thereafter, for the duration of plant production.  The last 

SECTION 02741a  Page 16



Upgrade Access Control Point, Longstreet Road DACA21-03-R-0014
Fort Bragg, NC

weight of ash value obtained shall be used in the calculation of the 
asphalt content for the mixture.

3.10.3.2   Gradation

Aggregate gradations shall be determined a minimum of twice per lot from 
mechanical analysis of recovered aggregate in accordance with ASTM D 5444.  
When asphalt content is determined by the nuclear method, aggregate 
gradation shall be determined from hot bin samples on batch plants, or from 
the cold feed on drum mix plants.  For batch plants, aggregates shall be 
tested in accordance with ASTM C 136 using actual batch weights to 
determine the combined aggregate gradation of the mixture.

3.10.3.3   Temperatures

Temperatures shall be checked at least four times per lot, at necessary 
locations, to determine the temperature at the dryer, the asphalt cement in 
the storage tank, the asphalt mixture at the plant, and the asphalt mixture 
at the job site.

3.10.3.4   Aggregate Moisture

The moisture content of aggregate used for production shall be determined a 
minimum of once per lot in accordance with ASTM C 566.

3.10.3.5   Moisture Content of Mixture

The moisture content of the mixture shall be determined at least once per 
lot in accordance with ASTM D 1461 or an approved alternate procedure.

3.10.3.6   Laboratory Air Voids, Marshall Stability and Flow

Mixture samples shall be taken at least four times per lot and compacted 
into specimens, using 50 blows per side with the Marshall hammer as 
described in ASTM D 1559.  After compaction, the laboratory air voids of 
each specimen shall be determined, as well as the Marshall stability and 
flow.

3.10.3.7   In-Place Density

The Contractor shall conduct any necessary testing to ensure the specified 
density is achieved.  A nuclear gauge may be used to monitor pavement 
density in accordance with ASTM D 2950.

3.10.3.8   Grade and Smoothness

The Contractor shall conduct the necessary checks to ensure the grade and 
smoothness requirements are met in accordance with paragraph MATERIAL 
ACCEPTANCE AND PERCENT PAYMENT.

3.10.3.9   Additional Testing

Any additional testing, which the Contractor deems necessary to control the 
process, may be performed at the Contractor's option.

3.10.3.10   QC Monitoring

The Contractor shall submit all QC test results to the Contracting Officer 
on a daily basis as the tests are performed.  The Contracting Officer 
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reserves the right to monitor any of the Contractor's quality control 
testing and to perform duplicate testing as a check to the Contractor's 
quality control testing.

3.10.4   Sampling

When directed by the Contracting Officer, the Contractor shall sample and 
test any material which appears inconsistent with similar material being 
produced, unless such material is voluntarily removed and replaced or 
deficiencies corrected by the Contractor.  All sampling shall be in 
accordance with standard procedures specified.

3.10.5   Control Charts

For process control, the Contractor shall establish and maintain linear 
control charts on both individual samples and the running average of last 
four samples for the parameters listed in Table 6, as a minimum.  These 
control charts shall be posted as directed by the Contracting Officer and 
shall be kept current at all times.  The control charts shall identify the 
project number, the test parameter being plotted, the individual sample 
numbers, the Action and Suspension Limits listed in Table 6 applicable to 
the test parameter being plotted, and the Contractor's test results.  
Target values from the JMF shall also be shown on the control charts as 
indicators of central tendency for the cumulative percent passing, asphalt 
content, and laboratory air voids parameters.  When the test results exceed 
either applicable Action Limit, the Contractor shall take immediate steps 
to bring the process back in control.  When the test results exceed either 
applicable Suspension Limit, the Contractor shall halt production until the 
problem is solved.  The Contractor shall use the control charts as part of 
the process control system for identifying trends so that potential 
problems can be corrected before they occur.  Decisions concerning mix 
modifications shall be made based on analysis of the results provided in 
the control charts.  The Quality Control Plan shall indicate the 
appropriate action which shall be taken to bring the process into control 
when certain parameters exceed their Action Limits.
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Table 6.  Action and Suspension Limits for the Parameters to be Plotted on
Individual and Running Average Control Charts

                                
                                 Running Average of
                                 Individual Samples    Last Four Samples   

                                 Action   Suspension  Action  Suspension
  Parameter to be Plotted        Limit      Limit     Limit    Limit      
  ----------------------------------------------------------------------

  No. 4 sieve, Cumulative %        6         8         4        5
  Passing, deviation from JMF
  target; plus or minus values

  No. 30 sieve, Cumulative %       4         6         3        4
  Passing, deviation from JMF
  target; plus or minus values

  No. 200 sieve, Cumulative %      1.4       2.0       1.1      1.5
  Passing, deviation from JMF
  target; plus or minus values

  Stability, pounds  (minimum)    
   75 Blow JMF                     1800      1700      1900     1800
   50 Blow JMF                     1000      900       1100     1000
  Flow, 0.01 inches                
   75 Blow                         8 min.    7 min.    9 min.   8 min.
                                   16 max.   17 max.   15 max.  16 max.
   50 Blow                         8 min.    7 min.    9 min.   8 min.
                                   18 max.   19 max.   17 max.  18 max.

  Asphalt content, % deviation     0.4       0.5       0.2      0.3
  from JMF target; plus or minus
  value

  Laboratory Air Voids, %          No specific action and suspension
  deviation from JMF target        limits set since this parameter is
  value                            used to determine percent payment

  In-place Mat Density, % of       No specific action and suspension
  Marshall density                 limits set since this parameter is
                                   used to determine percent payment

  In-place Joint Density, % of     No specific action and suspension
  Marshall density                 limits set since this parameter is
                                   used to determine percent payment

3.11   MATERIAL ACCEPTANCE AND PERCENT PAYMENT

Testing for acceptability of work will be performed  by an independent 
laboratory hired by the Contractor.  Test results and payment calculations 
shall be forwarded daily to the Contracting Officer.  Acceptance of the 
plant produced mix and in-place requirements will be on a lot to lot basis. 
 A standard lot for all requirements will be equal to 2000 tons 8 hours of 
production.  Where appropriate, adjustment in payment for individual lots 
of hot-mix asphalt will be made based on in-place density, laboratory air 
voids, grade and smoothness in accordance with the following paragraphs.  
Grade and surface smoothness determinations will be made on the lot as a 
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whole.  Exceptions or adjustments to this will be made in situations where 
the mix within one lot is placed as part of both the intermediate and 
surface courses, thus grade and smoothness measurements for the entire lot 
cannot be made.  In order to evaluate laboratory air voids and in-place 
(field) density, each lot will be divided into four equal sublots.

3.11.1   Percent Payment

When a lot of material fails to meet the specification requirements for 100 
percent pay as outlined in the following paragraphs, that lot shall be 
removed and replaced, or accepted at a reduced price which will be computed 
by multiplying the unit price by the lot's pay factor.  The lot pay factor 
is determined by taking the lowest computed pay factor based on either 
laboratory air voids, in-place density, grade or smoothness (each discussed 
below).  At the end of the project, an average of all lot pay factors will 
be calculated.  If this average lot pay factor exceeds 95.0 percent, then 
the percent payment for the entire project will be 100 percent of the unit 
bid price.  If the average lot pay factor is less than 95.0 percent, then 
each lot will be paid for at the unit price multiplied by the lot's pay 
factor.  For any lots which are less than  2000 tons, a weighted lot pay 
factor will be used to calculate the average lot pay factor.

3.11.2   Sublot Sampling

One random mixture sample for determining laboratory air voids, theoretical 
maximum density, and for any additional testing the Contracting Officer 
desires, will be taken from a loaded truck delivering mixture to each 
sublot, or other appropriate location for each sublot.  All samples will be 
selected randomly, using commonly recognized methods of assuring randomness 
conforming to ASTM D 3665 and employing tables of random numbers or 
computer programs.  Laboratory air voids will be determined from three 
laboratory compacted specimens of each sublot sample in accordance with 
ASTM D 1559.  The specimens will be compacted within 2 hours of the time 
the mixture was loaded into trucks at the asphalt plant.  Samples will not 
be reheated prior to compaction and insulated containers will be used as 
necessary to maintain the temperature.

3.11.3   Additional Sampling and Testing

The Contracting Officer reserves the right to direct additional samples and 
tests for any area which appears to deviate from the specification 
requirements.  The cost of any additional testing will be paid for by the 
Government.  Testing in these areas will be in addition to the lot testing, 
and the requirements for these areas will be the same as those for a lot.

3.11.4   Laboratory Air Voids

Laboratory air voids will be calculated by determining the Marshall density 
of each lab compacted specimen using ASTM D 2726 and determining the 
theoretical maximum density of every other sublot sample using ASTM D 2041. 
 Laboratory air void calculations for each sublot will use the latest 
theoretical maximum density values obtained, either for that sublot or the 
previous sublot.  The mean absolute deviation of the four laboratory air 
void contents (one from each sublot) from the JMF air void content will be 
evaluated and a pay factor determined from Table 7.  All laboratory air 
void tests will be completed and reported within 24 hours after completion 
of construction of each lot.

3.11.5   Mean Absolute Deviation

SECTION 02741a  Page 20



Upgrade Access Control Point, Longstreet Road DACA21-03-R-0014
Fort Bragg, NC

An example of the computation of mean absolute deviation for laboratory air 
voids is as follows:  Assume that the laboratory air voids are determined 
from 4 random samples of a lot (where 3 specimens were compacted from each 
sample).  The average laboratory air voids for each sublot sample are 
determined to be 3.5, 3.0, 4.0, and 3.7.  Assume that the target air voids 
from the JMF is 4.0.  The mean absolute deviation is then:

Mean Absolute Deviation = (|3.5 - 4.0| + |3.0 - 4.0| + |4.0 - 4.0| + |3.7 - 
4.0|/4

= (0.5 + 1.0 + 0.0 + 0.3)/4 = (1.8)/4 = 0.45

The mean absolute deviation for laboratory air voids is determined to be 
0.45.  It can be seen from Table 7 that the lot's pay factor based on 
laboratory air voids, is 100 percent.

Table 7.  Pay Factor Based on Laboratory Air Voids
Mean Absolute Deviation of Lab Air Voids from JMF     Pay Factor, %

                   O.60 or less                            100
                   0.61 - 0.80                              98
                   0.81 - 1.00                              95
                   1.01 - 1.20                              90
                   Above 1.20                        reject (0)

3.11.6   In-place Density

3.11.6.1   General Density Requirements

For determining in-place density, one random core will be taken by the 
Government from the mat (interior of the lane) of each sublot, and one 
random core will be taken from the joint (immediately over joint) of each 
sublot.  Each random core will be full thickness of the layer being placed. 
 When the random core is less than  1 inch thick, it will not be included 
in the analysis.  In this case, another random core will be taken.  After 
air drying to a constant weight, cores obtained from the mat and from the 
joints will be used for in-place density determination.

3.11.6.2   Mat and Joint Densities

The average in-place mat and joint densities are expressed as a percentage 
of the average Marshall density for the lot.  The Marshall density for each 
lot will be determined as the average Marshall density of the four random 
samples (3 specimens compacted per sample).  The average in-place mat 
density and joint density for a lot are determined and compared with Table 
8 to calculate a single pay factor per lot based on in-place density, as 
described below.  First, a pay factor for both mat density and joint 
density are determined from Table 8.  The area associated with the joint is 
then determined and will be considered to be  10 feet wide times the length 
of completed longitudinal construction joint in the lot.  This area will 
not exceed the total lot size.  The length of joint to be considered will 
be that length where a new lane has been placed against an adjacent lane of 
hot-mix asphalt pavement, either an adjacent freshly paved lane or one 
paved at any time previously.  The area associated with the joint is 
expressed as a percentage of the total lot area.  A weighted pay factor for 
the joint is determined based on this percentage (see example below).  The 
pay factor for mat density and the weighted pay factor for joint density is 
compared and the lowest selected.  This selected pay factor is the pay 
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factor based on density for the lot.  When the Marshall density on both 
sides of a longitudinal joint is different, the average of these two 
densities will be used as the Marshall density needed to calculate the 
percent joint density.  All density results for a lot will be completed and 
reported within 24 hours after the construction of that lot.

Table 8.  Pay Factor Based on In-place Density
Average Mat Density                            Average Joint Density
       (4 Cores)            Pay Factor, %               (4 Cores)
  --------------------------------------------------------------------

  97.9 or 100                   100.0                 96.4 or above
  97.8 or 100.1                  99.9                      96.3
     97.7                        99.8                      96.2
  97.6 or100.2                   99.6                      96.1
     97.5                        99.4                      96.0
  97.4 or 100.3                  99.1                      95.9
     97.3                        98.7                      95.8
  97.2 or 100.4                  98.3                      95.7
     97.1                        97.8                      95.6
  97.0 or 100.5                  97.3                      95.5
     96.9                        96.3                      95.4
  96.8 or 100.6                  94.1                      95.3
     96.7                        92.2                      95.2
  96.6 or 100.7                  90.3                      95.1
     96.5                        87.9                      95.0
  96.4 or 100.8                  85.7                      94.9
     96.3                        83.3                      94.8
  96.2 or 100.9                  80.6                      94.7
     96.1                        78.0                      94.6
  96.0 or 101.0                  75.0                      94.5
  below 96.0or above 101.0       0.0 (reject)        below 94.5

3.11.6.3   Pay Factor Based on In-place Density

An example of the computation of a pay factor (in I-P units only) based on 
in-place density, is as follows:  Assume the following test results for 
field density made on the lot:  (1) Average mat density = 97.2 percent (of 
lab density).  (2) Average joint density = 95.5 percent (of lab density).  
(3) Total area of lot = 30,000 square feet.  (4) Length of completed 
longitudinal construction joint = 2000 feet.

     a.  Step 1:  Determine pay factor based on mat density and on joint 
density, using Table 8:

Mat density of 97.2 percent = 98.3 pay factor.

Joint density of 95.5 percent = 97.3 pay factor.

     b.  Step 2:  Determine ratio of joint area (length of longitudinal 
joint x 10 ft) to mat area (total paved area in the lot):  Multiply the 
length of completed longitudinal construction joint by the specified 10 ft. 
width and divide by the mat area (total paved area in the lot).

(2000 ft. x 10 ft.)/30000 sq.ft. = 0.6667 ratio of joint area to mat 
area (ratio).

     c.  Step 3: Weighted pay factor (wpf) for joint is determined as 
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indicated below:

wpf = joint pay factor + (100 - joint pay factor) (1 - ratio)
wpf = 97.3 + (100-97.3) (1-.6667) = 98.2%

     d.  Step 4: Compare weighted pay factor for joint density to pay 
factor for mat density and select the smaller:

Pay factor for mat density:  98.3%.  Weighted pay factor for joint 
density:  98.2%

Select the smaller of the two values as pay factor based on density:  
98.2%

3.11.7   Grade

The final wearing surface of pavement shall conform to the elevations and 
cross sections shown and shall vary not more than  0.05 foot  from the plan 
grade established and approved at site of work.  Finished surfaces at 
juncture with other pavements shall coincide with finished surfaces of 
abutting pavements.  Deviation from the plan elevation will not be 
permitted in areas of pavements where closer conformance with planned 
elevation is required for the proper functioning of drainage and other 
appurtenant structures involved.  The final wearing surface of the pavement 
will be tested for conformance with specified plan grade requirements.  The 
grade will be determined by running lines of levels at intervals of  25 feet, 
or less, longitudinally and transversely, to determine the elevation of the 
completed pavement surface.  Within 5 working days, after the completion of 
a particular lot incorporating the final wearing surface, the Contracting 
Officer will inform the Contractor in writing, of the results of the 
grade-conformance tests.  When more than 5 percent of all measurements made 
within a lot are outside the  0.05 foot tolerance, the pay factor based on 
grade for that lot will be 95 percent.  In areas where the grade exceeds 
the tolerance by more than 50 percent, the Contractor shall remove the 
surface lift full depth; the Contractor shall then replace the lift with 
hot-mix asphalt to meet specification requirements, at no additional cost 
to the Government.  Diamond grinding may be used to remove high spots to 
meet grade requirements.  Skin patching for correcting low areas or planing 
or milling for correcting high areas will not be permitted.

3.11.8   Surface Smoothness

The Contractor shall use one of the following methods to test and evaluate 
surface smoothness of the pavement.  All testing shall be performed in the 
presence of the Contracting Officer.  Detailed notes of the results of the 
testing shall be kept and a copy furnished to the Government immediately 
after each day's testing.  The profilograph method shall be used for all 
longitudinal and transverse testing, except where the runs would be less 
than  200 feet in length and the ends where the straightedge shall be used. 
 Where drawings show required deviations from a plane surface (crowns, 
drainage inlets, etc.), the surface shall be finished to meet the approval 
of the Contracting Officer.

3.11.8.1   Smoothness Requirements

     a.  Straightedge Testing:  The finished surfaces of the pavements 
shall have no abrupt change of  1/4 inch or more, and all pavements shall 
be within the tolerances specified in Table 9 when checked with an approved 
 12 foot straightedge.
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Table 9.  Straightedge Surface Smoothness--Pavements
  Pavement Category          Direction of Testing   Tolerance, inches
  -----------------          --------------------   -----------------

   All                            Longitudinal           1/4
   paved areas                    Transverse             1/4

     b.  Profilograph Testing:  The finished surfaces of the pavements 
shall have no abrupt change of  1/8 inch or more, and all pavement shall 
have a Profile Index not greater than specified in Table 10 when tested 
with an approved California-type profilograph.  If the extent of the 
pavement in either direction is less than  200 feet, that direction shall 
be tested by the straightedge method and shall meet requirements specified 
above.

Table 10.  Profilograph Surface Smoothness--Pavements

   Pavement Category     Direction of Testing     Maximum Specified
                                                Profile Index (inch/mile)
   -----------------     --------------------   -------------------------

   All Paved Areas       Longitudinal                   9

3.11.8.2   Testing Method

After the final rolling, but not later than 24 hours after placement, the 
surface of the pavement in each entire lot shall be tested by the 
Contractor in such a manner as to reveal all surface irregularities 
exceeding the tolerances specified above.  Separate testing of individual 
sublots is not required.  If any pavement areas are ground, these areas 
shall be retested immediately after grinding.  The entire area of the 
pavement shall be tested in both a longitudinal and a transverse direction 
on parallel lines.  The transverse lines shall be  25 feet or less apart, 
as directed.  The longitudinal lines shall be at the centerline of each 
paving lane for lines less than  20 feet and at the third points for lanes  
20 feet or greater.  Other areas having obvious deviations shall also be 
tested.  Longitudinal testing lines shall be continuous across all joints.

     a.  Straightedge Testing.  The straightedge shall be held in contact 
with the surface and moved ahead one-half the length of the straightedge 
for each successive measurement.  The amount of surface irregularity shall 
be determined by placing the freestanding (unleveled) straightedge on the 
pavement surface and allowing it to rest upon the two highest spots covered 
by its length, and measuring the maximum gap between the straightedge and 
the pavement surface in the area between these two high points.

     b.  Profilograph Testing.  Profilograph testing shall be performed 
using approved equipment and procedures described in CDT Test 526.  The 
equipment shall utilize electronic recording and automatic computerized 
reduction of data to indicate "must-grind" bumps and the Profile Index for 
the pavement.  The "blanking band" shall be  0.2 inches wide and the "bump 
template" shall span  1 inch with an offset of  0.4 inch.  The profilograph 
shall be operated by an approved, factory-trained operator on the 
alignments specified above.  A copy of the reduced tapes shall be furnished 
the Government at the end of each day's testing.

3.11.8.3   Payment Adjustment for Smoothness
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     a.  Straightedge Testing.  Location and deviation from straightedge 
for all measurements shall be recorded.  When between 5.0 and 10.0 percent 
of all measurements made within a lot exceed the tolerance specified in 
paragraph Smoothness Requirements above, after any reduction of high spots 
or removal and replacement, the computed pay factor for that lot based on 
surface smoothness, will be 95 percent.  When more than 10.0 percent of all 
measurements exceed the tolerance, the computed pay factor will be 90 
percent.  When between 15.0 and 20.0 percent of all measurements exceed the 
tolerance, the computed pay factor will be 75 percent.  When 20.0 percent 
or more of the measurements exceed the tolerance, the lot shall be removed 
and replaced at no additional cost to the Government.  Regardless of the 
above, any small individual area with surface deviation which exceeds the 
tolerance given above by more than 50 percent, shall be corrected by 
diamond grinding to meet the specification requirements above or shall be 
removed and replaced at no additional cost to the Government.

     b.  Profilograph Testing.  Location and data from all profilograph 
measurements shall be recorded.  When the Profile Index of a lot exceeds 
the tolerance specified in paragraph Smoothness Requirements above by  1.0 
inch/mile, but less than  2.0 inches/mile, after any reduction of high 
spots or removal and replacement, the computed pay factor for that lot 
based on surface smoothness will be 95 percent.  When the Profile Index 
exceeds the tolerance by  2.0 inches/mile, but less than  3.0 inches/mile, 
the computed pay factor will be 90 percent.  When the Profile Index exceeds 
the tolerance by  3.0 inches/mile, but less than  4.0 inches/mile, the 
computed pay factor will be 75 percent.  When the Profile Index exceeds the 
tolerance by  4.0 inches/mile or more, the lot shall be removed and 
replaced at no additional cost to the Government.  Regardless of the above, 
any small individual area with surface deviation which exceeds the 
tolerance given above by more than  5.0 inches/mile or more, shall be 
corrected by grinding to meet the specification requirements above or shall 
be removed and replaced at no additional cost to the Government.

     c.  Bumps ("Must Grind" Areas).  Any bumps ("must grind" areas) shown 
on the profilograph trace which exceed  0.4 inch in height shall be reduced 
by diamond grinding until they do not exceed  0.3 inch when retested.  Such 
grinding shall be tapered in all directions to provide smooth transitions 
to areas not requiring grinding.  The following will not be permitted:  (1) 
skin patching for correcting low areas, (2) planing or milling for 
correcting high areas.  At the Contractor's option, pavement areas, 
including ground areas, may be rechecked with the profilograph in order to 
record a lower Profile Index.

     -- End of Section --
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SECTION 02748A

BITUMINOUS TACK AND PRIME COATS
01/98

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO)

AASHTO M 226 (1980; R 1996) Viscosity Graded Asphalt 
Cement

AASHTO T 40 (1978; R 1996) Sampling Bituminous 
Materials

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 140 (200) Sampling Bituminous Materials

ASTM D 2397 (1998) Cationic Emulsified Asphalt

ASTM D 2995 (1999) Determining Application Rate of 
Bituminous Distributors 

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-03 Product Data

Waybills and Delivery Tickets

  Waybills and delivery tickets, during progress of the work.

SD-06 Test Reports

Sampling and Testing

  Copies of all test results for bituminous materials, within 24 
hours of completion of tests.  Certified copies of the 
manufacturer's test reports indicating compliance with applicable 
specified requirements, not less than 30 days before the material 
is required in the work.
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1.3   PLANT, EQUIPMENT, MACHINES AND TOOLS

1.3.1   General Requirements

Plant, equipment, machines and tools used in the work shall be subject to 
approval and shall be maintained in a satisfactory working condition at all 
times.

1.3.2   Bituminous Distributor

The distributor shall have pneumatic tires of such size and number to 
prevent rutting, shoving or otherwise damaging the base surface or other 
layers in the pavement structure.  The distributor shall be designed and 
equipped to spray the bituminous material in a uniform coverage at the 
specified temperature, at readily determined and controlled rates with an 
allowable variation from the specified rate of not more than plus or minus 
5 percent, and at variable widths.  Distributor equipment shall include a 
separate power unit for the bitumen pump, full-circulation spray bars, 
tachometer, pressure gauges, volume-measuring devices, adequate heaters for 
heating of materials to the proper application temperature, a thermometer 
for reading the temperature of tank contents, and a hand hose attachment 
suitable for applying bituminous material manually to areas inaccessible to 
the distributor.  The distributor shall be equipped to circulate and 
agitate the bituminous material during the heating process.

1.3.3   Power Brooms and Power Blowers

Power brooms and power blowers shall be suitable for cleaning the surfaces 
to which the bituminous coat is to be applied.

1.4   WEATHER LIMITATIONS

Bituminous coat shall be applied only when the surface to receive the 
bituminous coat is dry.  Bituminous coat shall be applied only when the 
atmospheric temperature in the shade is 50 degrees F or above and when the 
temperature has not been below 35 degrees F for the 12 hours prior to 
application.

PART 2   PRODUCTS

2.1   TACK COAT

Emulsified asphalt shall conform to AASHTO M 20, AASHTO M 226 Grade AC2.5, 
AC5, AR1000, AR2000, CRS-1, CSS-1, CSSs-1h.

2.2   PRIME COAT

Emulsified asphalt shall conform to ASTM D 2397, Grade CSS-1, CSS-1h.

PART 3   EXECUTION

3.1   PREPARATION OF SURFACE

Immediately before applying the bituminous coat, all loose material, dirt, 
clay, or other objectionable material shall be removed from the surface to 
be treated.  The surface shall be dry and clean at the time of treatment.

3.2   APPLICATION RATE
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The exact quantities within the range specified, which may be varied to 
suit field conditions, will be determined by the Contracting Officer.

3.2.1   Tack Coat

Bituminous material for the tack coat shall be applied in quantities of not 
less than 0.05 gallon nor more than 0.15 gallon per square yard of pavement 
surface.

3.2.2   Prime Coat

Bituminous material for the prime coat shall be applied in quantities of 
not less than 0.15 gallon nor more than 0.40 gallon per square yard of 
pavement surface.

3.3   APPLICATION TEMPERATURE

3.3.1   Viscosity Relationship

Asphalt application temperature shall provide an application viscosity 
between 10 and 60 seconds, Saybolt Furol, or between 20 and 120 centistokes,
 kinematic.  The temperature viscosity relation shall be furnished to the 
Contracting Officer.

3.3.2   Temperature Ranges

The viscosity requirements shall determine the application temperature to 
be used.  The following is a normal range of application temperatures:

Paving Grade Asphalts
                         -------------------------

Penetration Grades
                           ----------------------

                200-300                      plus 265 degrees F
                120-150                      plus 270 degrees F
                85-100                       plus 280 degrees F

Viscosity Grades
                            --------------------

                AC 2.5                       plus 270 degrees F
                AC 5                         plus 280 degrees F
                

                AR 1000                      plus 275 degrees F
                AR 2000                      plus 285 degrees F
                

Emulsions
                              -------------
                
                CRS-1                       125-185 degrees F
                CSS-1                        70-160 degrees F
                CSS-1h                       70-160 degrees F

*These temperature ranges exceed the flash point of the material and care 
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should be taken in their heating.

3.4   APPLICATION
3.4.1   General

Following preparation and subsequent inspection of the surface, the 
bituminous coat shall be applied at the specified rate with uniform 
distribution over the surface to be treated.  All areas and spots missed by 
the distributor shall be properly treated with the hand spray.  Until the 
succeeding layer of pavement is placed, the surface shall be maintained by 
protecting the surface against damage and by repairing deficient areas at 
no additional cost to the Government.  If required, clean dry sand shall be 
spread to effectively blot up any excess bituminous material.  No smoking, 
fires, or flames other than those from the heaters that are a part of the 
equipment shall be permitted within 25 feet of heating, distributing, and 
transferring operations of bituminous material other than bituminous 
emulsions.  All traffic, except for paving equipment used in constructing 
the surfacing, shall be prevented from using the underlying material, 
whether primed or not, until the surfacing is completed. The bituminous 
coat shall conform to all requirements as described herein.

3.4.2   Prime Coat

The prime coat will be required if it will be at least seven days before a 
the surfacing (Asphalt cement hot mix concrete)layer is constructed on the 
underlying (base course, etc)compacted material.  The type of liquid 
asphalt and application rate will be as specified herein.  The Contractor 
shall protect the underlying from any damage (water, traffic, etc.) until 
the surfacing is placed.  If the Contractor places the surfacing within 
seven days, the choice of protection measures or actions to be taken is at 
the Contractor's option.  Damage to the underlying material caused by lack 
of, or inadequate, protection shall be repaired (recompacted or replaced) 
by approved methods at no additional cost to the Government.  If the 
Contractor options to use the prime coat, it shall be applied as soon as 
possible after consolidation of the underlying material.  To obtain uniform 
application of the prime coat on the surface treated at the junction of 
previous and subsequent applications, building paper shall be spread on the 
surface for a sufficient distance back from the ends of each application to 
start and stop the prime coat on the paper.  Immediately after application, 
the building paper shall be removed and destroyed. 

3.4.3   Tack Coat

Tack coat shall be applied at the locations shown on the drawings.

3.5   CURING PERIOD

Following application of the bituminous material and prior to application 
of the succeeding layer of pavement, the bituminous coat shall be allowed 
to cure and to obtain evaporation of any volatiles or moisture.  Prime coat 
shall be allowed to cure without being disturbed for a period of at least 
48 hours or longer, as may be necessary to attain penetration into the 
treated course.

3.6   FIELD QUALITY CONTROL

Samples of the bituminous material shall be tested for compliance with the 
applicable specified requirements.  A sample shall be obtained and tested 
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by the Contractor for every 500 gallons of bituminous material used.

3.7   SAMPLING AND TESTING

Sampling and testing shall be performed by an approved commercial testing 
laboratory or by facilities furnished by the Contractor.  No work requiring 
testing will be permitted until the facilities have been inspected and 
approved.

3.7.1   Sampling

The samples of bituminous material, unless otherwise specified, shall be in 
accordance with ASTM D 140 or AASHTO T 40.  Sources from which bituminous 
materials are to be obtained shall be selected and notification furnished 
the Contracting Officer within 15 days after the award of the contract.

3.7.2   Calibration Test

The Contractor shall furnish all equipment, materials, and labor necessary 
to calibrate the bituminous distributor.  Calibration shall be made with 
the approved job material and prior to applying the bituminous coat 
material to the prepared surface.  Calibration of the bituminous 
distributor shall be in accordance with ASTM D 2995.

3.7.3   Trial Applications

Before providing the complete bituminous coat, three lengths of at least 
100 feet for the full width of the distributor bar shall be applied to 
evaluate the amount of bituminous material that can be satisfactorily 
applied.

3.7.3.1   Tack Coat Trial Application Rate

Unless otherwise authorized, the trial application rate of bituminous tack 
coat materials shall be applied in the amount of 0.05 gallons per square 
yard.  Other trial applications shall be made using various amounts of 
material as may be deemed necessary.

3.7.3.2   Prime Coat Trial Application Rate

Unless otherwise authorized, the trial application rate of bituminous 
materials shall be applied in the amount of 0.25 gallon per square yard.  
Other trial applications shall be made using various amounts of material as 
may be deemed necessary.

3.7.4   Sampling and Testing During Construction

Quality control sampling and testing shall be performed as required in 
paragraph FIELD QUALITY CONTROL.

    -- End of Section --<&
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SECTION 02754A

CONCRETE PAVEMENTS FOR SMALL PROJECTS
07/01

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

ACI INTERNATIONAL (ACI)

ACI 211.1 (1991) Standard Practice for Selecting 
Proportions for Normal, Heavyweight, and 
Mass Concrete

ACI 301 (1999) Standard Specifications for 
Structural Concrete

ACI 305R (1999) Hot Weather Concreting

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 184/A 184M (1996) Fabricated Deformed Steel Bar Mats 
for Concrete Reinforcement

ASTM A 615/A 615M (2000) Deformed and Plain Billet-Steel 
Bars for Concrete Reinforcement

ASTM C 31/C 31M (2000) Making and Curing Concrete Test 
Specimens in the Field

ASTM C 33 (1999ael) Concrete Aggregates

ASTM C 39/C 39M (1999) Compressive Strength of Cylindrical 
Concrete Specimens

ASTM C 94/C 94M (2000) Ready-Mixed Concrete

ASTM C 123 (1998) Lightweight Particles in Aggregate

ASTM C 143/C 143M (2000) Slump of Hydraulic Cement Concrete

ASTM C 150 (1999a) Portland Cement

ASTM C 192/C 192M (2000) Making and Curing Concrete Test 
Specimens in the Laboratory

ASTM C 231 (1997el) Air Content of Freshly Mixed 
Concrete by the Pressure Method

ASTM C 260 (2000) Air-Entraining Admixtures for 
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Concrete

ASTM C 494/C 494M (1999a) Chemical Admixtures for Concrete

ASTM C 618 (2000) Coal Fly Ash and Raw or Calcined 
Natural Pozzolan for Use as a Mineral 
Admixture in Concrete

ASTM C 666 (1997) Resistance of Concrete to Rapid 
Freezing and Thawing

ASTM C 881 (1999) Epoxy-Resin-Base Bonding Systems 
for Concrete

ASTM C 1077 (1998) Laboratories Testing Concrete and 
Concrete Aggregates for Use in 
Construction and Criteria for Laboratory 
Evaluation

ASTM D 1751 (1999) Preformed Expansion Joint Filler 
for Concrete Paving and Structural 
Construction (Nonextruding and Resilient 
Bituminous Types)

ASTM D 1752 (1984; R 1996el) Preformed Sponge Rubber 
and Cork Expansion Joint Fillers for 
Concrete Paving and Structural Construction

U.S. ARMY CORPS OF ENGINEERS (USACE)

COE CRD-C 130 (1989) Scratch Hardness of Coarse 
Aggregate Particles

COE CRD-C 300 (1990) Specifications for Membrane-Forming 
Compounds for Curing Concrete

NATIONAL READY-MIXED CONCRETE ASSOCIATION (NRMCA)

NRMCA CPMB 100 (1996) Concrete Plant Standards

1.2   SYSTEM DESCRIPTION

This section is intended to stand alone for construction of concrete 
(rigid) pavement.  However, where the construction covered herein 
interfaces with other sections, the construction at each interface shall 
conform to the requirements of both this section and the other section, 
including tolerances for both.

1.3   ACCEPTABILITY OF WORK

The pavement will be accepted on the basis of tests made by the Government 
and by the Contractor or its suppliers, as specified herein.  The 
Government may, at its discretion, make check tests to validate the results 
of the Contractor's testing.  Concrete samples shall be taken by the 
Contractor at the placement to determine the slump, air content, and 
strength of the concrete.  Test cylinders shall be made for determining 
conformance with the strength requirements of these specifications and, 
when required, for determining the time at which pavements may be placed 
into service.  All air content measurements shall be determined in 
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accordance with ASTM C 231.  All slump tests shall be made in accordance 
with ASTM C 143/C 143M.  All test cylinders shall be  6 by 12 inch 
cylinders and shall be fabricated in accordance with ASTM C 192/C 192M, 
using only steel molds, cured in accordance with ASTM C 31/C 31M, and 
tested in accordance with ASTM C 39/C 39M.  A strength test shall be the 
average of the strengths of two cylinders made from the same sample of 
concrete and tested at 28 days.  The Contractor shall furnish all 
materials, labor, and facilities required for molding, curing, testing, and 
protecting test specimens at the site and in the laboratory.

1.3.1   Evaluation Sampling

Sampling, testing, and mixture proportioning shall be performed by a 
commercial Testing Laboratory, conforming with ASTM C 1077.  The 
individuals who sample and test concrete and concrete constituents shall be 
certified as American Concrete Institute (ACI) Concrete Field Testing 
Technicians, Grade I.  The individuals who perform the inspection of 
concrete shall be certified as ACI Concrete Construction Inspector, Level 
II.  All mix design, weekly quality control reports, smoothness reports, 
and project certification reports shall be signed by a Registered Engineer.

1.3.2   Surface Testing

Surface testing for surface smoothness and plan grade shall be performed as 
indicated below by the Testing Laboratory.  The measurements shall be 
properly referenced in accordance with paving lane identification and 
stationing, and a report given to the Government within 24 hours after 
measurement is made.  A final report of surface testing, signed by a 
Registered Engineer, containing all surface measurements and a description 
of all actions taken to correct deficiencies, shall be provided to the 
Government upon conclusion of surface testing.

1.3.2.1   Surface Smoothness Requirements

The finished surfaces of the pavements shall have no abrupt change of  1/8 
inch or more, and all pavements shall be within the tolerances specified in 
Table 1 when checked with the straightedge.

TABLE 1
STRAIGHTEDGE SURFACE SMOOTHNESS--PAVEMENTS

                                       Direction           Tolerances
  Pavement Category                    of Testing          inches
  -----------------                    ----------          -----------
  
  Roads and Streets                    Longitudinal        3/16
                                       Transverse          1/4

1.3.2.2   Surface Smoothness Testing Method

The surface of the pavement shall be tested with the straightedge to 
identify all surface irregularities exceeding the tolerances specified 
above.  The entire area of the pavement shall be tested in both a 
longitudinal and a transverse direction on parallel lines approximately  15 
feet apart.  The straightedge shall be held in contact with the surface and 
moved ahead one-half the length of the straightedge for each successive 
measurement.  The amount of surface irregularity shall be determined by 
placing the straightedge on the pavement surface and allowing it to rest 
upon the two highest spots covered by its length and measuring the maximum 

SECTION 02754a  Page 6



Upgrade Access Control Point, Longstreet Road DACA21-03-R-0014
Fort Bragg, NC

gap between the straightedge and the pavement surface, in the area between 
these two high points.

1.3.3   Plan Grade Testing and Conformance

The finished surface of the pavements shall conform, within the tolerances 
shown in Table 1, to the lines, grades, and cross sections shown.  The 
finished surface of new abutting pavements shall coincide at their 
juncture.  The finished surface of airfield runway, taxiway, and apron 
pavements shall vary not more than  0.04 foot above or below the plan grade 
line or elevation indicated.  The surfaces of other pavements shall vary 
not more than  0.06 foot above or below the plan grade line or elevation 
indicated.  Each pavement category shall be checked by the Contractor for 
conformance with plan grade requirements by running lines of levels at 
intervals to determine the elevation at each joint intersection.

1.4   PRECONSTRUCTION TESTING OF MATERIALS

The Contractor shall not be entitled to any additional payment or extension 
of time because of delays caused by sampling and testing additional 
sources, or samples, necessitated by failure of any samples.  Aggregates 
shall be sampled and tested by the Test Laboratory and shall be 
representative of the materials to be used for the project.  Test results, 
signed by a Registered Engineer, shall be submitted 30 days before 
commencing paving.  No aggregate shall be used unless test results show 
that it meets all requirements of these specifications, including 
compliance with ASTM C 33 and deleterious materials limitations.

1.5   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-03 Product Data

Equipment; 

  Manufacturer's literature on the concrete plant; mixing 
equipment; hauling equipment; placing and finishing, and curing 
equipment; at least 7 days prior to start of paving.

Paving; 

  Paving Schedules at least 7 days prior to start of paving.

Mixture Proportions; G

  The report of the Contractor's mixture proportioning studies 
showing the proportions of all ingredients and supporting 
information on aggregate and other materials that will be used in 
the manufacture of concrete, at least 14 days prior to commencing 
concrete placing operations.

1.6   EQUIPMENT

1.6.1   Batching and Mixing
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The batching plant shall conform to NRMCA CPMB 100, the equipment 
requirements in ASTM C 94/C 94M, and as specified.  Water shall not be 
weighed or measured cumulatively with another ingredient.  All concrete 
materials batching shall meet ASTM C 94/C 94M requirements.  Mixers shall 
be truck mixers.  Batching, mixers, mixing time, permitted reduction of 
mixing time, and concrete uniformity shall meet the requirements of ASTM C 
94/C 94M, and shall be documented in the initial weekly QC Report.

1.6.2   Transporting Equipment

Transporting equipment shall be in conformance with ASTM C 94/C 94M and as 
specified herein.  Concrete shall be transported to the paving site in 
rear-dump trucks, in truck mixers designed with extra large blading and 
rear opening specifically for low slump concrete, or in agitators.  
Bottom-dump trucks shall not be used for delivery of concrete.

1.6.3   Delivery Equipment

When concrete transport equipment cannot operate on the paving lane, 
side-delivery transport equipment consisting of self-propelled moving 
conveyors shall be used to deliver concrete from the transport equipment 
and discharge it in front of the paver.  Front-end loaders, dozers, or 
similar equipment shall not be used to distribute the concrete.

1.6.4   Paver-Finisher

The paver-finisher shall be a heavy-duty, self-propelled machine designed 
specifically for paving and finishing high quality pavement.  The 
paver-finisher shall spread, consolidate, and shape the plastic concrete to 
the desired cross section in one pass.  The paver-finisher shall be 
equipped with a full width "knock-down" auger, capable of operating in both 
directions, which will evenly spread the fresh concrete in front of the 
screed or extrusion plate.  Immersion vibrators shall be gang mounted at 
the front of the paver on a frame equipped with suitable controls so that 
all vibrators can be operated at any desired depth within the slab or 
completely withdrawn from the concrete.  The vibrators shall be 
automatically controlled so that they will be immediately stopped as 
forward motion of the paver ceases.  The spacing of the immersion vibrators 
across the paving lane shall be as necessary to properly consolidate the 
concrete, but the clear distance between vibrators shall not exceed  30 
inches, and the outside vibrators shall not exceed  12 inches from the edge 
of the lane.  The paver-finisher shall be equipped with a transversely 
oscillating screed or an extrusion plate to shape, compact, and smooth the 
surface.

1.6.4.1   Paver-Finisher with Fixed Forms

The paver-finisher shall be equipped with wheels designed to ride the 
forms, keep it aligned with the forms, and to spread the preventing 
deformation of the forms.

1.6.4.2   Slipform Paver-Finisher

The slipform paver-finisher shall be automatically controlled and crawler 
mounted with padded tracks.  Horizontal alignment shall be electronically 
referenced to a taut wire guideline.  Vertical alignment shall be 
electronically referenced on both sides of the paver to a taut wire 
guideline, to an approved laser control system, or to a ski operating on a 
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completed lane.  Control from a slope-adjustment control or control 
operating from the underlying material shall not be used.

1.6.5   Curing Equipment

Equipment for curing is specified in paragraph CURING.

1.6.6   Texturing Equipment

Texturing equipment shall be as specified below.

1.6.6.1   Fabric Drag

A fabric drag shall consist of a piece of fabric material as wide as the 
lane width securely attached to a separate wheel mounted frame spanning the 
paving lane or to one of the other similar pieces of equipment.  The 
material shall be wide enough to provide  12 to 18 inches dragging flat on 
the pavement surface.  The fabric material shall be clean, reasonably new 
burlap, kept clean and saturated during use.

1.6.6.2   Deep Texturing Equipment

Texturing equipment shall consist of a stiff bristled broom forming a drag 
at least  4 feet long.  This drag shall be mounted in a wheeled frame 
spanning the paving lane and constructed to mechanically pull the drag in a 
straight line across the paving lane perpendicular to the centerline.

1.6.7   Sawing Equipment

Equipment for sawing joints and for other similar sawing of concrete shall 
be standard diamond-tip-bladed concrete saws mounted on a wheeled chassis.

1.6.8   Straightedge

The Contractor shall furnish and maintain at the job site one  12 foot 
straightedge for testing concrete surface smoothness.  The straightedge 
shall be constructed of aluminum or magnesium alloy and shall have blades 
of box or box-girder cross section with flat bottom, adequately reinforced 
to insure rigidity and accuracy.  Straightedges shall have handles for 
operation on the pavement.

PART 2   PRODUCTS

2.1   CEMENTITIOUS MATERIALS

Cementitious materials shall be portland cement and pozzolan and shall 
conform to appropriate specifications listed below.

2.1.1   Portland Cement

Portland cement shall conform to ASTM C 150 Type II, low-alkali.

2.1.2   Pozzolan (Fly Ash)

Fly ash shall conform to ASTM C 618 Class F, including all the 
supplementary optional physical requirements.  Fly ash shall conform to EPA 
requirements in accordance with Section 01670 RECYCLED / RECOVERED 
MATERIALS.
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2.2   AGGREGATES

Aggregates shall consist of clean, hard, uncoated particles meeting the 
requirements of ASTM C 33, including deleterious materials, abrasion loss 
and soundness requirements of ASTM C 33, and other requirements specified 
herein.  Aggregate not having a satisfactory demonstrable service record 
shall have a durability factor of 50 or more when subjected to freezing and 
thawing in concrete in accordance with ASTM C 666.

2.2.1   Coarse Aggregate

Coarse aggregate shall consist of crushed gravel, crushed stone, or a 
combination thereof.  The nominal maximum size of the coarse aggregate 
shall be  1-1/2 inches.  When the nominal maximum size is greater than  1 
inch, the aggregates shall be furnished in two ASTM C 33 size groups, No. 
67 and No. 4.  The amount of deleterious material in each size of coarse 
aggregate shall not exceed the limits shown in ASTM C 33 Class 1N, 4M or 
4S, depending on the weathering region, and the following limits:

a.  Lightweight particles 1.0 max. percent by mass (ASTM C 123).

b.  Other soft particles 2.0 max. percent by mass (COE CRD-C 130).

c.  Total of all deleterious 5.0 max. percent by mass (substances 
listed in ASTM C 33 and above, exclusive of material finer than  
No. 200 sieve).

d.  The separation medium for lightweight particles shall have a 
density of  Sp. Gr. of 2.0.

2.2.2   Fine Aggregate

Fine aggregate shall consist of natural sand, manufactured sand, or a 
combination of the two, and shall be composed of clean, hard, durable 
particles.  All fine aggregate shall be composed of clean, hard, durable 
particles meeting the requirements of ASTM C 33 and the requirements 
herein.  The amount of deleterious material in the fine aggregate shall not 
exceed the limits in ASTM C 33and shall not exceed the following limits:

a.  Lightweight particles (ASTM C 123) 1.0 percent max. by mass using 
a medium with a density of  Sp. Gr. of 2.0.

b.  The total of all deleterious material types, listed in ASTM C 33 
and above, shall not exceed 3.0 percent of the mass of the fine 
aggregate.

2.3   CHEMICAL ADMIXTURES

Air-entraining admixture shall conform to ASTM C 260.  An accelerator shall 
be used only when specified in paragraph SPECIFIED CONCRETE STRENGTH AND 
OTHER PROPERTIES and shall not be used to reduce the amount of cementitious 
material used.  Accelerator shall conform to ASTM C 494/C 494M Type C.  
Calcium chloride and admixtures containing calcium chloride shall not be 
used.  A water-reducing or retarding admixture shall meet the requirements 
of ASTM C 494/C 494M.  Type G or H admixtures are not allowed.

2.4   CURING MATERIALS

Membrane forming curing compound shall be a white pigmented compound 
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conforming to COE CRD-C 300.  Burlap shall be new or shall be clean 
material never used for anything other than curing concrete.

2.5   WATER

Water for mixing and curing shall be clean, potable, and free of injurious 
amounts of oil, acid, salt, or alkali.

2.6   JOINT MATERIALS

2.6.1   Expansion Joint Material

Expansion joint filler shall be a preformed material conforming to ASTM D 
1751 ASTM D 1752 Type I II III.  Expansion joint filler shall be  3/4 inch 
thick.

2.6.2   Slip Joint Material

Slip joint material shall be  1/4 inch thick expansion joint filler 
conforming to ASTM D 1751 or ASTM D 1752.

2.7   REINFORCING

2.7.1   General

Reinforcing bars shall conform to ASTM A 615/A 615M Grade 60.  Bar mats 
shall conform to ASTM A 184/A 184M.  Reinforcement shall be free from 
loose, flaky rust, loose scale, oil, grease, mud, or other coatings that 
might reduce the bond with concrete.

2.8   DOWELS AND TIE BARS

2.8.1   Dowels

Dowels shall be single piece, plain (non-deformed) steel bars conforming to 
ASTM A 615/A 615M Grade 60 or higher.  Dowels shall be free of loose, flaky 
rust and loose scale and shall be clean and straight.

2.8.2   Tie Bars

Tie bars shall be deformed steel bars conforming to ASTM A 615/A 615M Grade 
60.  Grade 60 or higher shall not be used for bars that are bent and 
straightened during construction.

2.9   EPOXY RESIN

All epoxy-resin materials shall be two-component materials conforming to 
ASTM C 881, Class as appropriate for each application temperature to be 
encountered; except, that in addition, the materials shall meet the 
following requirements:

a.  Material for use for embedding dowels and anchor bolts shall be 
Type IV, Grade 3.

b.  Material for use as patching for complete filling of spalls, wide 
cracks, and other voids and for use in preparing epoxy resin 
mortar shall be Type III, Grade as approved.

c.  Material for injecting cracks shall be Type IV, Grade 1.
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d.  Material for bonding freshly mixed portland cement concrete, 
mortar, or freshly mixed epoxy resin concrete to hardened concrete 
shall be Type V, Grade as approved.

2.10   SPECIFIED CONCRETE STRENGTH AND OTHER PROPERTIES

Specified compressive strength, f'c, for concrete is 3,000psi at 28 days.  
Maximum allowable water-cementitious material ratio is 0.45.  The 
water-cementitious material ratio is based on absolute volume equivalency, 
where the ratio is determined using the weight of cement for a cement only 
mix, or using the total volume of cement plus pozzolan converted to an 
equivalent weight of cement by the absolute volume equivalency method 
described in ACI 211.1.  The concrete shall be air-entrained with a total 
air content of 6 plus or minus 1 percent.  The maximum allowable slump of 
the concrete shall be  3 inchesfor pavement constructed with fixed forms.  
The strength of the concrete will be considered satisfactory so long as the 
average of all sets of three consecutive test results equals or exceeds the 
specified compressive strength f'c and no individual test result falls 
below the specified strength f'c by more than  500 psi.  Additional 
analysis or testing, including taking cores and/or load tests may be 
required at the Contractor's expense when the strength of the concrete in 
the structure is considered potentially deficient.

2.11   MIXTURE PROPORTIONS

2.11.1   Composition Concrete

Composition concrete shall be composed of cementitious material, water, 
fine and coarse aggregates, and admixtures.  Fly ash, if used, shall be 
used only at a rate between 15 and 35 percent by mass of the total 
cementitious material.  Admixtures shall consist of air entraining 
admixture.  High range water-reducing admixtures and admixtures to produce 
flowable concrete shall not be used.  No substitutions shall be made in the 
materials used in the mixture proportions without additional tests to show 
that the quality of the concrete is satisfactory.

2.11.2   Concrete Mixture Proportioning Studies

Trial design batches, mixture proportioning studies, and testing shall be 
the responsibility of the Contractor, and shall be performed by the Test 
Laboratory and signed by a Registered Engineer.  No concrete pavement shall 
be placed until the Contracting Officer has approved the Contractor's 
mixture proportions.  All materials used in mixture proportioning studies 
shall be representative of those proposed for use on the project.  If there 
is a change in materials, additional mixture design studies shall be made 
using the new materials.  Trial mixtures having proportions, slumps, and 
air content suitable for the work shall be based on methodology described 
in ACI 211.1.  At least three different water-cementitious ratios, which 
will produce a range of strength encompassing that required on the project, 
shall be used.  Laboratory trial mixtures shall be proportioned for maximum 
permitted slump and air content.  Maximum sand content shall be 40 percent 
of the total aggregate SSD weight.  Aggregate quantities shall be based on 
the mass in a saturated surface dry condition.

2.11.3   Mixture Proportioning Procedure

The Contractor shall perform the following:
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a.  Fabricate, cure and test 6 test cylinders per age for each mixture 
at 7 and 28 days.

b.  Using the average strength for each w/(c+p), plot the results from 
each of the three mixtures on separate graphs for w/(c+p) versus 
28-day strength.

c.  From the graphs select a w/(c+p) which will produce a mixture 
giving a 28-day strength equal to the required strength determined 
in accordance with the following paragraph.

2.11.4   Average Strength Required for Mixtures

In order to ensure meeting, during production, the strength requirements 
specified, the mixture proportions selected shall produce a required 
average strength, f'cr, exceeding the specified strength, f'c, in 
accordance with procedures in Chapter 3 of ACI 301, "Proportioning."

PART 3   EXECUTION

3.1   CONDITIONING OF UNDERLYING MATERIAL

Underlying material, base course, upon which concrete is to be placed shall 
be clean, damp, and free from debris, waste concrete or cement, frost, ice, 
and standing or running water.  After the underlying material has been 
prepared for concrete placement, no equipment shall be permitted thereon.

3.2   WEATHER LIMITATIONS

3.2.1   Hot Weather Paving

The temperature of concrete shall not exceed  90 degrees F.  Steel forms, 
dowels and reinforcing shall be cooled prior to concrete placement when 
steel temperatures are greater than  120 degrees F.

3.2.2   Cold Weather Paving

The ambient temperature of the air at the placing site and the temperature 
of surfaces to receive concrete shall be not less  40 degrees F.  The 
temperature of the concrete when placed shall be not less than  50 degrees 
F.  Materials entering the mixer shall be free from ice, snow, or frozen 
lumps.  Salt, chemicals or other materials shall not be incorporated in the 
concrete to prevent freezing.  Calcium chloride shall not be used at any 
time.  Covering and other means shall be provided for maintaining the 
concrete at a temperature of at least  50 degrees F for not less than 72 
hours after placing, and at a temperature above freezing for the remainder 
of the curing period.  Pavement damaged by freezing shall be completely 
removed and replaced at the Contractor's expense as specified in paragraph, 
REPAIR, REMOVAL, AND REPLACEMENT OF SLABS.

3.3   CONCRETE PRODUCTION

3.3.1   General Requirements

Concrete shall be deposited in front of the paver within 45 minutes from 
the time cement has been charged into the mixing drum, except that if the 
ambient temperature is above  90 degrees F, the time shall be reduced to 30 
minutes.  Every load of concrete delivered to the paving site shall be 
accompanied by a batch ticket from the operator of the batching plant.  
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Tickets shall show at least the mass, or volume, of all ingredients in each 
batch delivered, the water meter and revolution meter reading on truck 
mixers and the time of day.  Tickets shall be delivered to the placing 
foreman who shall keep them on file and deliver them to the Government 
daily.

3.3.2   Transporting and Transfer-Spreading Operations

Non-agitating equipment shall be used only on smooth roads and for haul 
time less than 15 minutes.  Equipment shall be allowed to operate on the 
underlying material only if no damage is done to the underlying material 
and its degree of compaction.  Any disturbance to the underlying material 
that does occur shall be corrected before the paver-finisher reaches the 
location of the disturbance and the equipment shall be replaced or 
procedures changed to prevent any future damage. Additional water may be 
added to truck mixers to bring the slump within the specified range 
provided the mixture water-cement ratio is not exceeded.

3.4   PAVING

Pavement shall be constructed with paving and finishing equipment utilizing 
fixed forms.

3.4.1   Consolidation

The paver vibrators shall be inserted into the concrete not closer to the 
underlying material than  2 inches.  The vibrators or any tamping units in 
front of the paver shall be automatically controlled so that they shall be 
stopped immediately as forward motion ceases.  Excessive vibration shall 
not be permitted.  Concrete in small, odd-shaped slabs or in locations 
inaccessible to the paver mounted vibration equipment shall be vibrated 
with a hand-operated immersion vibrator.  Vibrators shall not be used to 
transport or spread the concrete.

3.4.2   Operation

When the paver is operated between or adjacent to previously constructed 
pavement (fill-in lanes), provisions shall be made to prevent damage to the 
previously constructed pavement, including keeping the existing pavement 
surface free of any  debris, and placing rubber mats beneath the paver 
tracks.  Transversely oscillating screeds and extrusion plates shall 
overlap the existing pavement the minimum possible, but in no case more 
than  8 inches.

3.4.3   Required Results

The paver-finisher shall be operated to produce a thoroughly consolidated 
slab throughout, true to line and grade within specified tolerances.  The 
paver-finishing operation shall produce a surface finish free of 
irregularities, tears, voids of any kind, and any other discontinuities.  
It shall produce only a very minimum of paste at the surface.  Multiple 
passes of the paver-finisher shall not be permitted.  The equipment and its 
operation shall produce a finished surface requiring no hand finishing, 
other than the use of cutting straightedges, except in very infrequent 
instances.  No water, other than true fog sprays (mist), shall be applied 
to the concrete surface during paving and finishing.

3.4.4   Fixed Form Paving
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Forms shall be steel, except that wood forms may be used for curves having 
a radius of  150 feet or less, and for fillets.  Forms may be built up with 
metal or wood, added only to the base, to provide an increase in depth of 
not more than 25 percent.  The base width of the form shall be not less 
than eight-tenths of the vertical height of the form, except that forms  8 
inches or less in vertical height shall have a base width not less than the 
vertical height of the form.  Wood forms for curves and fillets shall be 
adequate in strength and rigidly braced.  Forms shall be set on firm 
material cut true to grade so that each form section when placed will be 
firmly in contact with the underlying layer for its entire base.  Forms 
shall not be set on blocks or on built-up spots of underlying material.    
Forms shall remain in place at least 12 hours after the concrete has been 
placed.  Forms shall be removed without injuring the concrete.

3.4.5   Slipform Paving

The slipform paver shall shape the concrete to the specified and indicated 
cross section in one pass, and shall finish the surface and edges so that 
only a very minimum amount of hand finishing is required.  Dowels shall not 
be installed by dowel inserters attached to the paver or by any other means 
of inserting the dowels into the plastic concrete.  If a keyway is 
required, a  26 gauge thick metal keyway liner shall be installed as the 
keyway is extruded.  The keyway liner shall be protected and shall remain 
in place and become part of the joint.

3.4.6   Placing Reinforcing Steel

Reinforcement shall be positioned on suitable chairs securely fastened to 
the subgrade prior to concrete placement, or may be placed on an initial 
layer of consolidated concrete, with the subsequent layer placed within 30 
minutes of the first layer placement.  

3.4.7   Placing Dowels and Tie Bars

Dowels shall be installed with alignment not greater than  1/8 inch per ft.
  Except as otherwise specified below, location of dowels shall be within a 
horizontal tolerance of plus or minus 5/8 inch and a vertical tolerance of 
plus or minus  3/16 inch.  The portion of each dowel intended to move 
within the concrete or expansion cap shall be painted with one coat of rust 
inhibiting primer paint, and then oiled just prior to placement.  Dowels in 
joints shall be omitted when the center of the dowel is located within a 
horizontal distance from an intersecting joint equal to or less than 
one-fourth of the slab thickness.

3.4.7.1   Contraction Joints

Dowels in longitudinal and transverse contraction joints within the paving 
lane shall be held securely in place by means of rigid metal basket 
assemblies.  The dowels shall be welded to the assembly or held firmly by 
mechanical locking arrangements that will prevent them from becoming 
distorted during paving operations.  The basket assemblies shall be held 
securely in the proper location by means of suitable anchors.

3.4.7.2   Construction Joints-Fixed Form Paving

Installation of dowels shall be by the bonded-in-place method, supported by 
means of devices fastened to the forms.  Installation by removing and 
replacing in preformed holes will not be permitted.
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3.4.7.3   Dowels Installed in Hardened Concrete

Installation shall be by bonding the dowels into holes drilled into the 
hardened concrete.  Holes approximately  1/8 inch greater in diameter than 
the dowels shall be drilled into the hardened concrete.  Dowels shall be 
bonded in the drilled holes using epoxy resin injected at the back of the 
hole before installing the dowel and extruded to the collar during 
insertion of the dowel so as to completely fill the void around the dowel.  
Application by buttering the dowel shall not be permitted.  The dowels 
shall be held in alignment at the collar of the hole, after insertion and 
before the grout hardens, by means of a suitable metal or plastic collar 
fitted around the dowel.  The vertical alignment of the dowels shall be 
checked by placing the straightedge on the surface of the pavement over the 
top of the dowel and measuring the vertical distance between the 
straightedge and the beginning and ending point of the exposed part of the 
dowel.  

3.4.7.4   Expansion Joints

Dowels in expansion joints shall be installed by the bonded-in-place method 
or by bonding into holes drilled in hardened concrete, using procedures 
specified above.

3.5   FINISHING

Clary screeds, "bridge deck" finishers, or other rotating pipe or tube type 
equipment shall not be permitted.  The sequence of machine operations shall 
be transverse finishing, longitudinal machine floating if used, 
straightedge finishing, texturing, and then edging of joints.  Hand 
finishing shall be used only infrequently and only on isolated areas of odd 
slab shapes and in the event of a breakdown of the mechanical finishing 
equipment.  Supplemental hand finishing for machine finished pavement shall 
be kept to an absolute minimum.  Equipment to be used for supplemental hand 
finishing shall primarily be  10 to 12 feet cutting straightedges; only 
very sparing use of bull floats shall be allowed.  At no time shall water 
be added to the surface of the slab in any way, except for fog (mist) 
sprays to prevent plastic shrinkage cracking.

3.5.1   Machine Finishing With Fixed Forms

The machine shall be designed to ride the forms.  Machines that cause 
displacement of the forms shall be replaced.  The machine shall make only 
one pass over each area of pavement.  If the equipment and procedures do 
not produce a surface of uniform texture, true to grade, in one pass, the 
operation shall be immediately stopped and the equipment, mixture, and 
procedures adjusted as necessary.

3.5.2   Machine Finishing With Slipform Pavers

If there is sufficient concrete slurry or fluid paste on the surface that 
it runs over the edge of the pavement, the paving operation shall be 
immediately stopped and the equipment, mixture, or operation modified to 
prevent formation of such slurry.  Any slurry which does run down the 
vertical edges shall be immediately removed.  No slurry, concrete or 
concrete mortar shall be used to build up along the edges of the pavement 
to compensate for excessive edge slump, either while the concrete is 
plastic or after it hardens.

3.5.3   Surface Correction
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While the concrete is still plastic, irregularities and marks in the 
pavement surface shall be eliminated by means of cutting straightedges,  10 
to 12 feet in length.  Depressions shall be filled with freshly mixed 
concrete, struck off, consolidated, and refinished.  Projections above the 
required elevation shall also be struck off and refinished.  Long-handled, 
flat "bull floats" shall be used sparingly and only as necessary to correct 
minor, scattered surface defects.  Finishing with hand floats and trowels 
shall be held to the absolute minimum necessary.  Joints and edges shall 
not be overfinished.

3.5.4   Hand Finishing

Hand finishing operations shall be used only for those unusual slabs as 
specified previously.  Grate tampers (jitterbugs) shall not be used.  As 
soon as placed and vibrated, the concrete shall be struck off and screeded. 
 The surface shall be tamped with a strike-off and tamping screed, or 
vibratory screed.  Immediately following the final tamping of the surface, 
the pavement shall be floated longitudinally.  Long-handled, flat bull 
floats shall be used sparingly and only as necessary to correct surface 
defects.  Finishing with hand floats and trowels shall be held to the 
absolute minimum necessary.  Joints and edges shall not be overfinished.  
No water shall be added to the pavement during finishing operations.

3.5.5   Texturing

Before the surface sheen has disappeared and before the concrete hardens, 
the surface of the pavement shall be given a texture as described herein.  
Following initial texturing on the first day of placement, the Placing 
Foreman, Contracting Officer representative, and a representative of the 
Using Agency shall inspect the texturing for compliance with design 
requirements.  After curing is complete, all textured surfaces shall be 
thoroughly power broomed to remove all debris.  Any type of transverse 
texturing shall produce grooves in straight lines across each lane within a 
tolerance of plus or minus  1/2 inch of a true line.  The concrete in areas 
of recesses for tie-down anchors, lighting fixtures, and other outlets in 
the pavement shall be finished to provide a surface of the same texture as 
the surrounding area.

3.5.5.1   Fabric-Drag Surface Finish

Surface texture shall be applied by dragging the surface of the pavement, 
in the direction of the concrete placement, with a moist fabric drag.  The 
dragging shall produce a uniform finished surface having a fine sandy 
texture without disfiguring marks.

3.5.6   Edging

The edges of slipformed lanes shall not be edged.  After texturing has been 
completed, the edge of the slabs along the forms shall be carefully 
finished with an edging tool to form a smooth rounded surface of 1/8 inch 
radius.  No water shall be added to the surface during edging.

3.6   CURING

Concrete shall be continuously protected against loss of moisture and rapid 
temperature changes for at least 7 days from the completion of finishing 
operations.  Unhardened concrete shall be protected from rain and flowing 
water.  During hot weather with low humidity and/or wind, the Contractor 
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shall institute measures to prevent plastic shrinkage cracks from 
developing.  ACI 305R contains means of predicting plastic shrinkage 
cracking and preventative measures.  Plastic shrinkage cracks that occur 
shall be filled by injection of epoxy resin after the concrete hardens.  
Plastic shrinkage cracks shall never be troweled over or filled with 
slurry.  Curing shall be accomplished by one of the following methods.

3.6.1   Membrane Curing

A uniform coating of white-pigmented membrane-forming curing compound shall 
be applied to the entire exposed surface of the concrete including pavement 
edges as soon as the free water has disappeared from the surface after 
finishing.  If evaporation is high and no moisture is present on the 
surface even though bleeding has not stopped, fog sprays shall be used to 
keep the surface moist until setting of the cement occurs.  Curing compound 
shall then be immediately applied.  Curing compound shall be applied to the 
finished surfaces by means of a self-propelled automatic spraying machine, 
equipped with multiple spraying nozzles with wind shields, spaning the 
newly paved lane.  The curing compound shall be applied at a maximum 
application rate of  200 square feet per gallon.  The application of curing 
compound by hand-operated, mechanical powered pressure sprayers will be 
permitted only on odd widths or shapes of slabs where indicated and on 
concrete surfaces exposed by the removal of forms.  The compound shall form 
a uniform, continuous, cohesive film that will not check, crack, or peel 
and that will be free from pinholes and other discontinuities.  Areas where 
the curing compound develops the above defects or is damaged by heavy 
rainfall, sawing or other construction operations within the curing period, 
shall be immediately resprayed.

3.6.2   Moist Curing

Concrete to be moist-cured shall be maintained continuously wet for the 
entire curing period, commencing immediately after finishing.  Surfaces 
shall be cured by ponding, by continuous sprinkling, by continuously 
saturated burlap or cotton mats, or by continuously saturated plastic 
coated burlap.  Impervious sheet curing shall not be used.

3.7   JOINTS

No deviation from the jointing pattern shown on the drawings shall be made 
without written approval of the Design District Pavement or Geotechnical 
Engineer.  All joints shall be straight, perpendicular to the finished 
grade of the pavement, and continuous from edge to edge or end to end of 
the pavement with no abrupt offset and no gradual deviation greater than  
1/2 inch.

3.7.1   Longitudinal Construction Joints

Dowels, Keys shall be installed in the longitudinal construction joints, or 
the edges shall be thickened as indicated.  The dimensions of the keyway 
shall not vary more than plus or minus 1/8 inch from the dimensions 
indicated and shall not deviate more than plus or minus  1/4 inch from the 
mid-depth of the pavement.  If any length of completed keyway of  5 feet or 
more fails to meet the above tolerances, dowels shall be installed.

3.7.2   Transverse Construction Joints

Transverse construction joints shall be installed at a planned transverse 
joint, at the end of each day's placing operations and when concrete 
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placement is interrupted.  Transverse construction joints shall be 
constructed either by utilizing headers and hand placement and finishing 
techniques, or by placing concrete beyond the transverse construction joint 
location and then saw cutting full depth and removing concrete back to the 
transverse construction joint location.  For the latter case, dowels shall 
be installed using methods for dowels installed in hardened concrete 
described above.  All transverse construction joints shall be dowelled.

3.7.3   Expansion Joints

Expansion joints shall be formed where indicated, and about any structures 
and features that project through or into the pavement, using preformed 
joint filler of the type, thickness, and width indicated, and shall extend 
the full slab depth.  Edges of the concrete at the joint face shall be 
edged.  The joint filler strips shall be installed to form a recess at the 
pavement surface to be filled with joint sealant.  Expansion joints shall 
be constructed with dowels for load transfer.

3.7.4   Slip Joints

Slip joints shall be installed the full depth of the slab using expansion 
joint preformed joint filler material attached to the face of the original 
concrete placement.  A reservoir for joint sealant shall be constructed at 
the top of the joint.  Edges of the joint face shall be edged.

3.7.5   Contraction Joints

Transverse and longitudinal contraction joints shall be of the 
weakened-plane or dummy type.  Longitudinal contraction joints shall be 
constructed by sawing a groove in the hardened concrete with a power-driven 
saw.  Transverse contraction joints shall be constructed in conformance 
with requirements for sawed joints.

3.7.5.1   Sawed Joints

Sawed contraction joints shall be constructed by sawing a groove in the 
concrete with a  1/8 inch blade to the indicated depth.  The time of 
initial sawing shall vary depending on existing and anticipated weather 
conditions and shall be such as to prevent uncontrolled cracking of the 
pavement.  Sawing of the joints shall commence as soon as the concrete has 
hardened sufficiently to permit cutting the concrete without chipping, 
spalling, or tearing.  The joints shall be sawed at the required spacing 
consecutively in the sequence of the concrete placement.  Sawing at a given 
joint location shall be discontinued when a crack develops ahead of the saw 
cut.  Immediately after the joint is sawed, the saw cut and adjacent 
concrete surface shall be thoroughly flushed with water until all waste 
from sawing is removed from the joint.  The surface shall be resprayed with 
curing compound as soon as free water disappears.  The top of the joint 
opening and the joint groove at exposed edges shall be tightly sealed with 
cord or backer rod before the concrete in the region of the joint is 
resprayed with curing compound.

3.7.6   Thickened Edge Joints

Underlying material in the transition area shall meet the requirements for 
smoothness and compaction specified for all other areas of the underlying 
material.

3.8   REPAIR, REMOVAL, AND REPLACEMENT OF SLABS
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New pavement slabs that contain full-depth cracks shall be removed and 
replaced, as specified herein at no cost to the Government.  Removal and 
replacement shall be full depth, shall be full width of the paving lane, 
and the limit of removal shall be from each original transverse joint .  
The Contracting Officer will determine whether cracks extend full depth of 
the pavement and may require minimum  6 inch diameter cores to be drilled 
on the crack to determine depth of cracking.  Cores shall be drilled and 
the hole later filled by the Contractor with a well consolidated concrete 
mixture bonded to the walls of the hole with epoxy resin.  Drilling of 
cores and refilling holes shall be at no expense to the Government.  Cracks 
that do not extend full depth of slab shall be cleaned and then pressure 
injected with epoxy resin, Type IV, Grade 1.  The Contractor shall ensure 
that the crack is not widened during epoxy resin injection.  Where a full 
depth crack intersects the original transverse joint, the slab(s) 
containing the crack shall be removed and replaced, with dowels installed, 
as required below.  Spalls along joints shall be repaired as specified.

3.8.1   Removal and Replacement of Full Slabs

Unless there are keys or dowels present, all edges of the slab shall be 
sawcut full depth.  If keys, dowels, or tie bars are present along any 
edges, these edges shall be sawed full depth  6 inches from the edge if 
only keys are present, or just beyond the end of dowels or tie bars if they 
are present.  These joints shall then be carefully sawed on the joint line 
to within  1 inch of the depth of the dowel or key.  The main slab shall be 
further divided by sawing full depth, at appropriate locations, and each 
piece lifted out and removed.  The narrow strips along keyed or doweled 
edges shall be carefully broken up and removed.  Care shall be taken to 
prevent damage to the dowels, tie bars, or keys or to concrete to remain in 
place.  Protruding portions of dowels shall be painted and lightly oiled.  
The joint face below keys or dowels shall be suitably trimmed so that there 
is no abrupt offset.  If underbreak occurs at any point along any edge, the 
area shall be hand-filled with concrete, producing an even joint face from 
top to bottom, before replacing the removed slab.  If underbreak over  4 
inches deep occurs, the entire slab containing the underbreak shall be 
removed and replaced.  Where there are no dowels, tie bars, or keys on an 
edge, or where they have been damaged, dowels of the size and spacing as 
specified for other joints in similar pavement shall be installed by epoxy 
grouting them into holes drilled into the existing concrete.  Original 
damaged dowels or tie bars shall be cut off flush with the joint face.  All 
four edges of the new slab shall thus contain dowels or original keys or 
original tie bars.  Prior to placement of new concrete, the underlying 
material shall be graded and recompacted, and the surfaces of all four 
joint faces shall be cleaned of all loose material and contaminants, and 
coated with a double application of membrane forming curing compound as 
bond breaker.  Placement of concrete shall be as specified for original 
construction.  The resulting joints around the new slab shall be prepared 
and sealed as specified.

3.8.2   Repairing Spalls Along Joints

Spalls along joints and cracks shall be repaired by first making a vertical 
saw cut at least  1 inch outside the spalled area and to a depth of at 
least  2 inches.  Saw cuts shall be straight lines forming rectangular 
areas.  The concrete between the saw cut and the joint, or crack, shall be 
chipped out to remove all unsound concrete.  The cavity shall be thoroughly 
cleaned with high pressure water jets supplemented with compressed air to 
remove all loose material.  Immediately before filling the cavity, a prime 
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coat shall be applied to the dry cleaned surface of all sides and bottom of 
the cavity, except any joint face.  The prime coat shall be applied in a 
thin coating and scrubbed into the surface with a stiff-bristle brush.  
Prime coat for portland cement repairs shall be a neat cement grout and for 
epoxy resin repairs shall be epoxy resin, Type III, Grade 1.  The cavity 
shall be filled with low slump portland cement concrete or mortar, or with 
epoxy resin concrete or mortar.  Portland cement concrete shall be used for 
larger spalls, those more than  1/3 cu. ft. in size after removal 
operations; portland cement mortar shall be used for spalls between  0.03 
and 1/3 cu. ft; and epoxy resin mortar or Type III, Grade 3 epoxy resin for 
those spalls less than 0.03 cu. ft. in size after removal operations.  
Portland cement concretes and mortars shall be very low slump mixtures, 
proportioned, mixed, placed, tamped, and cured.  If the materials and 
procedures are approved in writing, latex modified concrete mixtures may be 
used for repairing spalls less than  1/3 cu.ft. in size. Epoxy resin 
mortars shall be made with Type III, Grade 1, epoxy resin, using 
proportions, mixing, placing, tamping and curing procedures as recommended 
by the manufacturer.  Any repair material on the surrounding surfaces of 
the existing concrete shall be removed before it hardens.  Where the 
spalled area abuts a joint, an insert or other bond-breaking medium shall 
be used to prevent bond at the joint face.  A reservoir for the joint 
sealant shall be sawed to the dimensions required for other joints.  In 
lieu of sawing, spalls not adjacent to joints, and popouts, both less than  
6 inches in maximum dimension, may be prepared by drilling a core  2 inches 
in diameter greater than the size of the defect, centered over the defect, 
and  2 inches deep or  1/2 inch into sound concrete, whichever is greater.  
The core hole shall be repaired as specified above for other spalls.

3.8.3   Areas Defective in Plan Grade or Smoothness

In areas not meeting the specified limits for surface smoothness and plan 
grade, high areas shall be reduced to attain the required smoothness and 
grade, except as depth is limited below.  High areas shall be reduced by 
grinding the hardened concrete with a surface grinding machine after the 
concrete is 14 days or more old.  The depth of grinding shall not exceed  
1/4 inch.  All pavement areas requiring plan grade or surface smoothness 
corrections in excess of the specified limits, shall be removed and 
replaced.  In pavement areas given a wire comb or tined texture, areas 
exceeding  25 square feet that have been corrected by rubbing or grinding 
shall be retextured by grooving machine sawn grooves meeting the 
requirements for the wire comb or tined texture.  All areas in which 
grinding has been performed will be subject to the thickness tolerances 
specified in paragraph Thickness.  Any grinding performed on individual 
slabs with excessive deficiencies shall be performed at the Contractor's 
own decision without entitlement to additional compensation if eventual 
removal of the slab is required.

3.9   EXISTING CONCRETE PAVEMENT REMOVAL AND REPAIR

Existing concrete pavement shall be removed as indicated and as specified 
in Section 02220 DEMOLITION modified, and expanded as specified herein.  
Removal, repair and replacement shall be made as indicated and as specified 
in paragraph REPAIR, REMOVAL, AND REPLACEMENT OR SLABS.

3.10   PAVEMENT PROTECTION

The Contractor shall protect the pavement against all damage prior to final 
acceptance of the work.  Traffic shall be excluded from the new pavement.  
As a construction expedient in paving intermediate lanes between newly 
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paved pilot lanes, operation of the hauling equipment will be permitted on 
the new pavement after the pavement has been cured for 7 days and the 
joints have been sealed or otherwise protected.  All new and existing 
pavement carrying construction traffic or equipment shall be continuously 
kept completely clean.  Special cleaning and care shall be used where 
Contractor's traffic uses or crosses active airfield pavement.

3.11   TESTING AND INSPECTION FOR CONTRACTOR QUALITY CONTROL (CQC)

Paragraph ACCEPTABILITY OF WORK contains additional CQC requirements.  The 
Contractor shall perform the inspection and tests described below and, 
based upon the results of these inspections and tests, shall take the 
action required and submit reports as specified.  When, in the opinion of 
the Contracting Officer, the paving operation is out of control, concrete 
placement shall cease.

3.11.1   Batch Plant Control

A daily report shall be prepared indicating checks made for scale accuracy 
with test weights, checks of batching accuracy, and corrective action taken 
prior to and during placement for weighing or batching, type and source of 
cement used, type and source of pozzolan or slag used, amount and source of 
admixtures used, aggregate source, the required aggregate and water masses 
per cubic  yd, amount of water as free moisture in each size of aggregate, 
and the batch aggregate and water masses per cubic yd. for each class of 
concrete batched during each day's plant operation.

3.11.2   Concrete Mixture

a.  Air Content Testing.  Air content tests shall be made when test 
specimens are fabricated.  In addition, at least two other tests 
for air content shall be made on randomly selected batches of each 
separate concrete mixture produced during each 8-hour period of 
paving.  Whenever air content reaches specified limits, an 
immediate confirmatory test shall be made.  If the second test 
also shows air content at or exceeding specified limits, an 
adjustment shall immediately be made in the amount of 
air-entraining admixture batched to bring air content within 
specified limits.  If the next adjusted batch of concrete is not 
within specified limits, concrete placement shall be halted until 
concrete air content is within specified limits.

b.  Slump Testing.  Slump tests shall be made when test specimens are 
fabricated.  Additional tests shall be made when excessive 
variation in workability is reported by the placing foreman or 
Government inspector.  Whenever  slump approaches the maximum 
limit, an adjustment shall immediately be made in the batch masses 
of water and fine aggregate, without exceeding the maximum 
w/(c+p).  When a slump result exceeds the specification limit, no 
further concrete shall be delivered to the paving site until 
adjustments have been made and slump is again within the limit.

c.  Temperature.  The temperature of the concrete shall be measured 
when strength specimens are fabricated.

d.  Concrete Strength Testing.  Four (4) cylinders from the same batch 
shall be fabricated, cured and tested for compressive strength, 
testing two cylinders at 7-day and two cylinders at 28-day age.  A 
minimum of one set of four (4) cylinders shall be fabricated, 
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cured and tested for each shift of concrete placement.  Control 
charts for strength, showing the 7-day and 28-day CQC compressive 
strengths, and the 28-day required compressive strength, shall be 
maintained and submitted with weekly CQC Reports.

3.11.3   Inspection Before Placing

Underlying materials, joint locations and types, construction joint faces, 
forms, reinforcing, dowels, and embedded items shall be inspected by a 
Registered Engineer in sufficient time prior to each paving operation in 
order to certify to the Contracting Officer that they are ready to receive 
concrete.  The results of each inspection shall be reported in writing, and 
the certification signed by the Registered Engineer, prior to each days' 
paving.

3.11.4   Paving Operations

The placing foreman shall supervise all placing and paving operations, 
shall determine that the correct quality of concrete is placed in each 
location as shown, shall insure that the concrete is consolidated full 
depth and that finishing is performed as specified.  The placing foreman 
shall be responsible for measuring and recording concrete temperatures and 
ambient temperature hourly during placing operations, weather conditions, 
time of placement, volume of concrete placed, and method of paving and any 
problems encountered.

3.11.5   Curing Inspection

a.  Moist Curing Inspections.  Each day on both work and non-work 
days, an inspection shall be made of all areas subject to moist 
curing.  The surface moisture condition shall be noted and 
recorded.  When any inspection finds an area of inadequate curing, 
immediate corrective action shall be taken, and the required 
curing period for the area shall be extended by 1 day.

b.  Membrane Curing Inspection.  At the end of each day's placement, 
the CQC Representative shall determine the quantity of compound 
used by measurement of the container; shall determine the area of 
concrete surface covered; shall then compute the rate of coverage 
in square feet per gallon and shall also note whether or not 
coverage is uniform.  When the coverage rate of the curing 
compound is less than that specified or when the coverage is not 
uniform, the entire surface shall be sprayed again.

3.11.6   Cold-Weather Protection

At least once per day, an inspection shall be made of all areas subject to 
cold-weather protection.  Any deficiencies shall be noted, corrected, and 
reported.

3.11.7   Reports

All results of tests or inspections conducted shall be reported informally 
as they are completed and in writing daily.  A weekly report, signed by a 
registered engineer, shall be prepared for the updating of control charts 
and test data, and all CQC inspections and actions covering the entire 
period from the start of the construction through the current week.  
Reports of failures and the action taken shall be confirmed in writing in 
the routine reports.  The Contracting Officer has the right to examine all 
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CQC records.  A copy of weekly reports shall be faxed to the Design 
District Pavement or Geotechnical Engineer.  At the completion of concrete 
placement, a certification report shall be prepared containing mix designs, 
all updated control charts and concrete test data, quality control reports, 
smoothness reports, and other pertinent data on the concrete, with a 
certification by a registered engineer that the concrete placed meets all 
specification requirements.  A copy of the certification report shall be 
mailed to the Design District pavement or Geotechnical Engineer.

        -- End of Section --
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SECTION 02763A

PAVEMENT MARKINGS
04/01

PART 1   GENERAL

1.1   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-03 Product Data

Equipment; G 

  Lists of proposed equipment, including descriptive data, and 
notifications of proposed Contractor actions as specified in this 
section.  List of removal equipment shall include descriptive data 
indicating area of coverage per pass, pressure adjustment range, 
tank and flow capacities, and safety precautions required for the 
equipment operation.

Composition Requirements  

  Manufacturer's current printed product description and Material 
Safety Data Sheets (MSDS) for each type paint/color proposed for 
use.

Qualifications

  Document certifying that personnel are qualified for equipment 
operation and handling of chemicals.

SD-06 Test Reports

Sampling and Testing

  Certified copies of the test reports, prior to the use of the 
materials at the jobsite.  Testing shall be performed in an 
approved independent laboratory.

SD-07 Certificates

Volatile Organic Compound (VOC)

  Certificate stating that the proposed pavement marking paint 
meets the VOC regulations of the local Air Pollution Control 
District having jurisdiction over the geographical area in which 
the project is located.

1.2   DELIVERY AND STORAGE
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All materials shall be delivered and stored in sealed containers that 
plainly show the designated name, formula or specification number, batch 
number, color, date of manufacture, manufacturer's name, and directions, 
all of which shall be plainly legible at time of use.

1.3   EQUIPMENT

All machines, tools and equipment used in the performance of the work shall 
be approved and maintained in satisfactory operating condition.  Equipment 
operating on roads and runways shall display low speed traffic markings and 
traffic warning lights.

1.3.1   Traffic Controls

Suitable warning signs shall be placed near the beginning of the worksite 
and well ahead of the worksite for alerting approaching traffic from both 
directions.  Small markers shall be placed along newly painted lines or 
freshly placed raised markers to control traffic and prevent damage to 
newly painted surfaces or displacement of raised pavement markers.  
Painting equipment shall be marked with large warning signs indicating 
slow-moving painting equipment in operation.

1.4   HAND-OPERATED, PUSH-TYPE MACHINES

All machines, tools, and equipment used in performance of the work shall be 
approved and maintained in satisfactory operating condition.  Hand-operated 
push-type machines of a type commonly used for application of thermoplastic 
to pavement surfaces will be acceptable for marking small streets and 
parking areas.  Applicator machine shall be equipped with the necessary 
paint tanks and spraying nozzles, and shall be capable of applying 
thermoplastic uniformly at coverage specified.  

1.5   MAINTENANCE OF TRAFFIC

1.5.1   Roads, Streets, and Parking Areas

When traffic must be rerouted or controlled to accomplish the work, the 
necessary warning signs, flagpersons, and related equipment for the safe 
passage of vehicles shall be provided.

1.6   WEATHER LIMITATIONS FOR REMOVAL

Pavement surface shall be free of snow, ice, or slush.  Surface temperature 
shall be at least  40 degrees F and rising at the beginning of operations, 
except those involving shot or sand blasting.  Operation shall cease during 
thunderstorms.  Operation shall cease during rainfall, except for 
waterblasting and removal of previously applied chemicals.  Waterblasting 
shall cease where surface water accumulation alters the effectiveness of 
material removal.

PART 2   PRODUCTS

2.1   SAMPLING AND TESTING

Materials proposed for use shall be stored on the project site in sealed 
and labeled containers, or segregated at source of supply, sufficiently in 
advance of needs to allow 60 days for testing.  Upon notification by the 
Contractor that the material is at the site or source of supply, a sample 
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shall be taken by random selection from sealed containers by the Contractor 
in the presence of a representative of the Contracting Officer.  Samples 
shall be clearly identified by designated name, specification number, batch 
number, manufacturer's formulation number, project contract number, 
intended use, and quantity involved.  Testing shall be performed in an 
approved independent laboratory.  If materials are approved based on 
reports furnished by the Contractor, samples will be retained by the 
Government for possible future testing should the material appear defective 
during or after application.

PART 3   EXECUTION

3.1   SURFACE PREPARATION

Surfaces to be marked shall be thoroughly cleaned before application of the 
pavement marking material.  Dust, dirt, and other granular surface deposits 
shall be removed by sweeping, blowing with compressed air, rinsing with 
water or a combination of these methods as required.  Rubber deposits, 
surface laitance, existing paint markings, and other coatings adhering to 
the pavement shall be completely removed with scrapers, wire brushes, 
sandblasting, approved chemicals, or mechanical abrasion as directed.  
Areas of old pavement affected with oil or grease shall be scrubbed with 
several applications of trisodium phosphate solution or other approved 
detergent or degreaser, and rinsed thoroughly after each application.  
After cleaning, oil-soaked areas shall be sealed with cut shellac to 
prevent bleeding through the new paint.  Pavement surfaces shall be allowed 
to dry, when water is used for cleaning, prior to striping or marking.  
Surfaces shall be recleaned, when work has been stopped due to rain.

3.2   APPLICATION

All pavement markings and patterns shall be placed as shown on the plans.

3.3   MARKING REMOVAL

3.3.1   Cleanup and Waste Disposal

The worksite shall be kept clean of debris and waste from the removal 
operations.  Cleanup shall immediately follow removal operations in areas 
subject to air traffic.  Debris shall be disposed of at approved sites.

    -- End of Section --
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SECTION 02770A

CONCRETE SIDEWALKS AND CURBS AND GUTTERS
03/98

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO)

AASHTO M 182 (1991) Burlap Cloth Made from Jute or Kenaf

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 31/C 31M (1996) Making and Curing Concrete Test 
Specimens in the Field

ASTM C 143 (1990a) Slump of Hydraulic Cement Concrete

ASTM C 171 (1997) Sheet Materials for Curing Concrete

ASTM C 172 (1997) Sampling Freshly Mixed Concrete

ASTM C 173 (1996) Air Content of Freshly Mixed 
Concrete by the Volumetric Method

ASTM C 231 (1997) Air Content of Freshly Mixed 
Concrete by the Pressure Method

ASTM C 309 (1997) Liquid Membrane-Forming Compounds 
for Curing Concrete

ASTM C 920 (1995) Elastomeric Joint Sealants

ASTM D 1751 (1983; R 1991) Preformed Expansion Joint 
Filler for Concrete Paving and Structural 
Construction (Nonextruding and Resilient 
Bituminous Types)

ASTM D 1752 (1984; R 1996) Preformed Sponge Rubber and 
Cork Expansion Joint Fillers for Concrete 
Paving and Structural Construction 

 
1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
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submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-03 Product Data

Concrete; G

  Copies of certified delivery tickets for all concrete used in 
the construction.

SD-06 Test Reports

Field Quality Control; G

  Copies of all test reports within 24 hours of completion of the 
test.

1.3   WEATHER LIMITATIONS

1.3.1   Placing During Cold Weather

Concrete placement shall not take place when the air temperature reaches  
40 degrees F and is falling, or is already below that point.  Placement may 
begin when the air temperature reaches  35 degrees F and is rising, or is 
already above  40 degrees F.  Provisions shall be made to protect the 
concrete from freezing during the specified curing period.  If necessary to 
place concrete when the temperature of the air, aggregates, or water is 
below  35 degrees F, placement and protection shall be approved in writing. 
 Approval will be contingent upon full conformance with the following 
provisions.  The underlying material shall be prepared and protected so 
that it is entirely free of frost when the concrete is deposited.  Mixing 
water and aggregates shall be heated as necessary to result in the 
temperature of the in-place concrete being between  50 and 85 degrees F.  
Methods and equipment for heating shall be approved.  The aggregates shall 
be free of ice, snow, and frozen lumps before entering the mixer.  Covering 
and other means shall be provided for maintaining the concrete at a 
temperature of at least  50 degrees F for not less than 72 hours after 
placing, and at a temperature above freezing for the remainder of the 
curing period.

1.3.2   Placing During Warm Weather

The temperature of the concrete as placed shall not exceed  85 degrees F 
except where an approved retarder is used.  The mixing water and/or 
aggregates shall be cooled, if necessary, to maintain a satisfactory 
placing temperature.  The placing temperature shall not exceed 95 degrees F 
at any time.

1.4   PLANT, EQUIPMENT, MACHINES, AND TOOLS

1.4.1   General Requirements

Plant, equipment, machines, and tools used in the work shall be subject to 
approval and shall be maintained in a satisfactory working condition at all 
times.  The equipment shall have the capability of producing the required 
product, meeting grade controls, thickness control and smoothness 
requirements as specified.  Use of the equipment shall be discontinued if 
it produces unsatisfactory results.  The Contracting Officer shall have 
access at all times to the plant and equipment to ensure proper operation 
and compliance with specifications.
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PART 2   PRODUCTS

2.1   CONCRETE

Concrete shall conform to the applicable requirements of Section 02754 
CONCRETE PAVEMENTS FOR SMALL PROJECT except as otherwise specified.  
Concrete shall have a minimum compressive strength of  3500 psi at 28 days. 
 Maximum size of aggregate shall be  1-1/2 inches.

2.1.1   Air Content

Mixtures shall have air content by volume of concrete of 4-1/2 plus or 
minus 1/2 percent, based on measurements made immediately after discharge 
from the mixer.

2.1.2   Slump

The concrete slump shall be 3 inches plus or minus 1 inch where determined 
in accordance with ASTM C 143.

2.2   CONCRETE CURING MATERIALS

2.2.1   Impervious Sheet Materials

Impervious sheet materials shall conform to ASTM C 171, type optional, 
except that polyethylene film, if used, shall be white opaque.

2.2.2   Burlap

Burlap shall conform to AASHTO M 182.

2.2.3   White Pigmented Membrane-Forming Curing Compound

White pigmented membrane-forming curing compound shall conform to ASTM C 309, 
Type 2.

2.3   CONCRETE PROTECTION MATERIALS

Concrete protection materials shall be a linseed oil mixture of equal 
parts, by volume, of linseed oil and either mineral spirits, naphtha, or 
turpentine.  At the option of the contractor, commercially prepared linseed 
oil mixtures, formulated specifically for application to concrete to 
provide protection against the action of deicing chemicals may be used, 
except that emulsified mixtures are not acceptable.

2.4   JOINT FILLER STRIPS

2.4.1   Expansion Joint Filler, Premolded

Expansion joint filler, premolded, shall conform to ASTM D 1751 or ASTM D 
1752,  3/8 inch thick, unless otherwise indicated.

2.5   JOINT SEALANTS

2.5.1   Joint Sealant, Cold-Applied

Joint sealant, cold-applied shall conform to ASTM C 920.
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2.6   FORM WORK

Form work shall be designed and constructed to ensure that the finished 
concrete will conform accurately to the indicated dimensions, lines, and 
elevations, and within the tolerances specified.  Forms shall be of wood or 
steel, straight, of sufficient strength to resist springing during 
depositing and consolidating concrete.  Wood forms shall be surfaced plank, 
 2 inches nominal thickness, straight and free from warp, twist, loose 
knots, splits or other defects.  Wood forms shall have a nominal length of  
10 feet.  Radius bends may be formed with  3/4 inch boards, laminated to 
the required thickness.  Steel forms shall be channel-formed sections with 
a flat top surface and with welded braces at each end and at not less than 
two intermediate points.  Ends of steel forms shall be interlocking and 
self-aligning.  Steel forms shall include flexible forms for radius 
forming, corner forms, form spreaders, and fillers.  Steel forms shall have 
a nominal length of  10 feet with a minimum of 3 welded stake pockets per 
form.  Stake pins shall be solid steel rods with chamfered heads and 
pointed tips designed for use with steel forms.

PART 3   EXECUTION

3.1   SUBGRADE PREPARATION

The subgrade shall be constructed to the specified grade and cross section 
prior to concrete placement.  Subgrade shall be placed and compacted in 
conformance with Section 02300.

3.1.1   Maintenance of Subgrade

The subgrade shall be maintained in a smooth, compacted condition in 
conformity with the required section and established grade until the 
concrete is placed.  The subgrade shall be in a moist condition when 
concrete is placed.  The subgrade shall be prepared and protected to 
produce a subgrade free from frost when the concrete is deposited.

3.2   FORM SETTING

Forms shall be set to the indicated alignment, grade and dimensions.  Forms 
shall be held rigidly in place by a minimum of 3 stakes per form placed at 
intervals not to exceed  4 feet.  Corners, deep sections, and radius bends 
shall have additional stakes and braces, as required.  Clamps, spreaders, 
and braces shall be used where required to ensure rigidity in the forms.  
Forms shall be removed without injuring the concrete.  Bars or heavy tools 
shall not be used against the concrete in removing the forms.  Any concrete 
found defective after form removal shall be promptly and satisfactorily 
repaired.  Forms shall be cleaned and coated with form oil each time before 
concrete is placed.  Wood forms may, instead, be thoroughly wetted with 
water before concrete is placed, except that with probable freezing 
temperatures, oiling is mandatory.

3.3   CURING AND PROTECTION

3.3.1   General Requirements

Concrete shall be protected against loss of moisture and rapid temperature 
changes for at least 7 days from the beginning of the curing operation.  
Unhardened concrete shall be protected from rain and flowing water.  All 
equipment needed for adequate curing and protection of the concrete shall 
be on hand and ready for use before actual concrete placement begins.  
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Protection shall be provided as necessary to prevent cracking of the 
pavement due to temperature changes during the curing period.

3.3.1.1   Mat Method

The entire exposed surface shall be covered with 2 or more layers of 
burlap.  Mats shall overlap each other at least 6 inches.The mat shall be 
thoroughly wetted with water prior to placing on concrete surface and shall 
be kept continuously in a saturated condition and in intimate contact with 
concrete for not less than 7 days.

3.3.1.2   Impervious Sheeting Method

The entire exposed surface shall be wetted with a fine spray of water and 
then covered with impervious sheeting material.  Sheets shall be laid 
directly on the concrete surface with the light-colored side up and 
overlapped 12 inches when a continuous sheet is not used.  The curing 
medium shall not be less than 18-inches wider than the concrete surface to 
be cured, and shall be securely weighted down by heavy wood planks, or a 
bank of moist earth placed along edges and laps in the sheets.  Sheets 
shall be satisfactorily repaired or replaced if torn or otherwise damaged 
during curing.  The curing medium shall remain on the concrete surface to 
be cured for not less than 7 days.

3.3.2   Backfilling

After curing, debris shall be removed and the area adjoining the concrete 
shall be backfilled, graded, and compacted to conform to the surrounding 
area in accordance with lines and grades indicated.

3.3.3   Protection

Completed concrete shall be protected from damage until accepted.  The 
Contractor shall repair damaged concrete and clean concrete discolored 
during construction.  Concrete that is damaged shall be removed and 
reconstructed for the entire length between regularly scheduled joints.  
Refinishing the damaged portion will not be acceptable.  Removed damaged 
portions shall be disposed of as directed.

3.4   FIELD QUALITY CONTROL

3.4.1   General Requirements

The Contractor shall perform the inspection and tests described and meet 
the specified requirements for inspection details and frequency of testing. 
 Based upon the results of these inspections and tests, the Contractor 
shall take the action and submit reports as required below, and any 
additional tests to insure that the requirements of these specifications 
are met.

3.4.2   Concrete Testing

3.4.2.1   Strength Testing

The Contractor shall provide molded concrete specimens for strength tests.  
Samples of concrete placed each day shall be taken not less than once a day 
nor less than once for every 250 cubic yards of concrete.  The samples for 
strength tests shall be taken in accordance with ASTM C 172.  Cylinders for 
acceptance shall be molded in conformance with ASTM C 31/C 31M by an 
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approved testing laboratory.  Each strength test result shall be the 
average of 2 test cylinders from the same concrete sample tested at 28 
days, unless otherwise specified or approved.  Concrete specified on the 
basis of compressive strength will be considered satisfactory if the 
averages of all sets of three consecutive strength test results equal or 
exceed the specified strength, and no individual strength test result falls 
below the specified strength by more than  500 psi.

3.4.2.2   Air Content

Air content shall be determined in accordance with ASTM C 173 or ASTM C 231. 
 ASTM C 231 shall be used with concretes and mortars made with relatively 
dense natural aggregates.  Two tests for air content shall be made on 
randomly selected batches of each class of concrete placed during each 
shift.  Additional tests shall be made when excessive variation in concrete 
workability is reported by the placing foreman or the Government inspector. 
 If results are out of tolerance, the placing foreman shall be notified and 
he shall take appropriate action to have the air content corrected at the 
plant.  Additional tests for air content will be performed on each 
truckload of material until such time as the air content is within the 
tolerance specified.

3.4.2.3   Slump Test

Two slump tests shall be made on randomly selected batches of each class of 
concrete for every 250 cubic yards, or fraction thereof, of concrete placed 
during each shift.  Additional tests shall be performed when excessive 
variation in the workability of the concrete is noted or when excessive 
crumbling or slumping is noted along the edges of slip-formed concrete.

3.4.3   Thickness Evaluation

The anticipated thickness of the concrete shall be determined prior to 
placement by passing a template through the formed section or by measuring 
the depth of opening of the extrusion template of the curb forming machine. 
 If a slip form paver is used for sidewalk placement, the subgrade shall be 
true to grade prior to concrete placement and the thickness will be 
determined by measuring each edge of the completed slab.

3.4.4   Surface Evaluation

The finished surface of each category of the completed work shall be 
uniform in color and free of blemishes and form or tool marks.

3.5   SURFACE DEFICIENCIES AND CORRECTIONS

3.5.1   Thickness Deficiency

When measurements indicate that the completed concrete section is deficient 
in thickness by more than 1/4 inch the deficient section will be removed, 
between regularly scheduled joints, and replaced.

3.5.2   High Areas

In areas not meeting surface smoothness and plan grade requirements, high 
areas shall be reduced either by rubbing the freshly finished concrete with 
carborundum brick and water when the concrete is less than 36 hours old or 
by grinding the hardened concrete with an approved surface grinding machine 
after the concrete is 36 hours old or more.  The area corrected by grinding 
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the surface of the hardened concrete shall not exceed 5 percent of the area 
of any integral slab, and the depth of grinding shall not exceed  1/4 inch.
  Pavement areas requiring grade or surface smoothness corrections in 
excess of the limits specified above shall be removed and replaced.

3.5.3   Appearance

Exposed surfaces of the finished work will be inspected by the Government 
and any deficiencies in appearance will be identified.  Areas which exhibit 
excessive cracking, discoloration, form marks, or tool marks or which are 
otherwise inconsistent with the overall appearances of the work shall be 
removed and replaced.

    -- End of Section --
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SECTION 02840A

ACTIVE VEHICLE BARRIERS
02/02

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO)

AASHTO HB-16 (1996) Standard Specifications for Highway 
Bridges

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 106 (1999e1) Seamless Carbon Steel Pipe for 
High-Temperature Service

ASTM D 3034 (1998) Type PSM Poly(Vinyl Chloride) (PVC) 
Sewer Pipe and Fittings

AMERICAN WELDING SOCIETY (AWS)

AWS D1.1 (2000) Structural Welding Code - Steel

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA 250 (1997) Enclosures for Electrical Equipment 
(1000 Volts Maximum)

SOCIETY OF AUTOMOTIVE ENGINEERS INTERNATIONAL (SAE)

SAE J 517 (1998) Hydraulic Hose

UNDERWRITERS LABORATORIES (UL)

UL 486A (1997; Rev thru Dec 1998) Wire Connectors 
and Soldering Lugs for Use with Copper 
Conductors 

1.2   GENERAL REQUIREMENTS

Barriers furnished shall in all respects be identical to the unit tested 
and certified except for bollards which have a set diameter.  Crash test 
shall be performed and data compiled by an approved independent testing 
agency.  Test vehicle shall not vault or penetrate the barrier during the 
test.  The design and structural materials of the vehicle barrier furnished 
shall be the same as those used in the crash tested barrier.
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1.3   NAMEPLATES

Nameplate data shall be permanently attached to each vehicle barrier.  The 
data shall be legibly marked on corrosion-resistant metal plates and shall 
consist of at least the following:

a.  Manufacturer's name.

b.  Model number.

c.  Serial number.

d.  Date of manufacture.

1.4   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Installation; G, AE
Equipment; G, AE

  Detail drawings containing complete wiring and schematic 
diagrams, and any other details required to demonstrate that the 
system has been coordinated and will properly function as a unit.  
Drawings shall show proposed layout and anchorage of equipment and 
appurtenances, and equipment relationship to other parts of the 
work including foundation and clearances for maintenance and 
operation.  Detail drawings shall include a copy of the crash test 
report or certificate of barrier performance.

SD-03 Product Data

Vehicle Barriers; G, AE
Spare Parts; G, AE

  A complete list of equipment, materials, including industrial 
standards used and how they apply to the applicable component and 
manufacturer's descriptive data and technical literature, catalog 
cuts, and installation instructions.  Spare parts data for each 
different item of material and equipment used, after approval of 
the detail drawings.  The data shall include a complete list of 
parts and supplies, with current unit prices and source of supply.

Vehicle Barriers; G, AE

  Information necessary to document a minimum 1-year successful 
field operation performance history for each type of vehicle 
barrier installed.

SD-06 Test Reports

Field Testing; G, AE
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  Test reports in booklet form showing all field tests, including 
component adjustments and demonstration of compliance with the 
specified performance criteria, upon completion and testing of the 
installed system.  Each test report shall indicate the final 
position of controls.

SD-10 Operation and Maintenance Data

Vehicle Barriers; G, AE
Operating and Maintenance Instructions; G, AE

  Six copies of operation and maintenance manuals, a minimum of 2 
weeks prior to field training.  One complete set prior to 
performance testing and the remainder upon acceptance.  Manuals 
shall be approved prior to acceptance.  Operation manuals shall 
outline the step-by-step procedures required for system startup, 
operation, and shutdown.  The manuals shall include the 
manufacturer's name, model number, service manual, parts list, and 
brief description of all equipment and their basic operating 
features.  Maintenance manuals shall include routine maintenance 
procedures, possible breakdowns and repairs, and troubleshooting 
guide.  The manuals shall include piping layout, equipment layout, 
and simplified wiring and control diagrams of the system as 
installed.  The manuals shall also include hydraulic oil types to 
be used for ambient temperature ranges of minus 30 degrees F to 
150 degrees F to cover winter operation, summer operation, and 
ambient temperature ranges in between.

1.5   DELIVERY AND STORAGE

Components placed in storage shall be protected from the weather, humidity, 
and temperature variation, dirt and dust, or other contaminants.  
Structural materials shall be stored on sleepers or pallets and shall be 
protected from rust and objectionable materials such as dirt, grease, or 
oil.

1.6   SPARE PARTS

A manufacturer's standard recommended spare parts package, with current 
unit prices and source of supply complete with detailed manuals on parts 
replacement, shall be provided with each barrier to facilitate 1 year of 
normal operation.  Particular consideration shall be given to system 
components which are not readily available from local or commercial sources 
and which are critical to the operation of the system.

PART 2   PRODUCTS

2.1   RETRACTABLE BOLLARDS

The total bollard height when in the raised position shall be no less than 
35 inches above the roadway surface and shall have an outside diameter of 
no less than 12 inches.  A bollard system shall consist of a minimum of 9 
bollards spaced no more than 36 inches from centerline to centerline of 
bollards across a 27 foot roadway.  Bollards in the lowered position shall 
be capable of supporting a 16,000 pound wheel load each.  Design for this 
load shall be in accordance with AASHTO HB-16.  Retractable bollards shall 
withstand a 15,000 pound vehicle at impact speed of 80 miles per hour with 
maximum bollard deflection or vehicle penetration of 20 feet.

SECTION 02840a  Page 4



Upgrade Access Control Point, Longstreet Road DACA21-03-R-0014
Fort Bragg, NC

2.1.1   Powered Retractable Bollards

The retractable bollard shall be capable of 100 complete up/down cycles per 
hour.  Bollards shall be capable of being raised or lowered within a 3 to 
15-second range during normal use and within 2.5 seconds for emergency 
operations.

2.1.1.1   Failure Modes of Operation

The system shall be designed to prevent lowering of the barrier in the 
event of hydraulic, electrical, or mechanical failure.  A manual pump shall 
be included for operation of hydraulic and/or mechanical barriers without 
power.

2.1.1.2   Electric Motors

Unless otherwise indicated, electric motors shall have totally enclosed 
enclosures.

2.1.1.3   System

The system shall be designed to maintain the barriers in the raised 
position, without inspection, for period of time of up to 1 week.  If a 
hydraulic system is used, it shall be equipped with pressure relief valves 
to prevent overpressure.

2.1.1.4   Hydraulic Power Unit

The hydraulic power unit shall contain conventional hydraulic fluid which 
maintains its viscosity between 80 and 4000 saybolt universal seconds (SUS) 
even at constant heaviest use rate, for an ambient temperature range of 20 
to 150 degrees F.  A hydraulic fluid heater shall be provided so that the 
viscosity remains between 80 and 4000 SUS for ambient temperatures below 20 
degrees F.  Buried hydraulic lines for the connection of the hydraulic 
power unit to the barrier shall be flexible or carbon steel pipe, or a 
combination of flexible and carbon steel pipe.  Flexible and rigid 
hydraulic line working pressure shall exceed the maximum system relief 
pressure.  PVC pipe and fittings for burial of hydraulic lines shall be in 
accordance with ASTM D 3034 Type PS 46 with minimum pipe stiffness of 46.

a.  Flexible hydraulic lines shall be in accordance with SAE J 517.

b.  Rigid hydraulic lines shall be seamless carbon steel pipe in 
accordance with ASTM A 106.

2.1.1.5   Hydraulic Power Unit Enclosure

A NEMA Type 3R enclosure as specified in NEMA 250 shall be provided to 
enclose the hydraulic power unit.  The enclosure shall be designed for easy 
removal of the hydraulic power unit and other accessories without complete 
removal of the enclosure.  An access door with hinges and an inside and 
outside operable/lockable (exterior) door latch shall be provided.  
Equipment within the enclosure shall be placed and configured so that all 
periodic maintenance can be performed through the access door without 
removal of the equipment.  The enclosure shall be equipped with 
weatherproof louver vents appropriately sized and located to dissipate 
internal heat generation.

2.2   ELECTRICAL WORK
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Motors, manual or automatic motor control equipment and protective or 
signal devices required for the operation specified herein shall be 
provided in accordance with Section 16415A ELECTRICAL WORK, INTERIOR.  All 
field wiring for loop detectors, communication lines, and power circuits 
shall have surge protection.  Any wiring required for the operation 
specified herein, but not shown on the electrical plans, shall be provided 
under this section in accordance with Sections 16415A ELECTRICAL WORK, 
INTERIOR.

2.3   CONTROL PANEL

A control panel and control circuit shall be provided to interface between 
all barrier control stations and the power unit.  The control station is 
defined as the main control panel and the remote control panel as shown.  
The control circuit shall contain all relays, timers, and other devices or 
an industrial programmable controller programmed as necessary for the 
barrier operation.  The control panel shall allow direct interface with 
auxiliary equipment such as card readers, remote switches, loop detectors, 
infrared sensors, and swinging gate limit switches.  Loop controllers shall 
not cause an automatic barrier raise following power loss or restoration.  
The enclosure shall be as indicated on the drawings.  All device 
interconnect lines shall be run to terminal strips.

2.3.1   Voltage

The control circuit shall operate from a 120 volt 60 Hz supply.  The 
control circuit voltage shall be 24 ac for all external control panels.

2.3.2   Main Control Panel

A main control panel shall be supplied to control barrier function.  This 
panel shall have a key-lockable main switch with main power "ON" and panel 
"ON" lights.  Buttons to raise and lower each set of barriers shall be 
provided.  Barrier "UP" and "DOWN" indicator lights shall be included for 
each set of barriers.  An emergency fast operate circuit (EFO) shall be 
operated from a push button larger than the normal controls and have a flip 
safety cover installed over the push button.  The EFO shall also be 
furnished with an EFO-active light and reset button.  The main control 
panel shall have a key lockable switch to arm or disable the remote control 
panel.  An indicator light shall show if the remote control panel is 
enabled.

2.3.3   Remote Control Panel

A remote control panel shall have a panel "ON" light that is lit when 
enabled by a key lockable switch on the main control panel.  Buttons to 
raise and lower each barrier shall be provided.  Barrier "UP" and "DOWN" 
indicator lights shall be included for each barrier.  The EFO shall be 
operated from a push button larger than the normal controls and have a flip 
safety cover installed over the push button.  The EFO shall be 
interconnected with an EFO-active light.  When the remote control panel EFO 
is pushed, operation of the barrier will not be possible from this panel 
until reset at the main control panel.

2.4   MISCELLANEOUS EQUIPMENT

2.4.1   Heater
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A waterproof barrier heater with a thermostat control and NEMA 4 junction 
box connection point shall be provided for de-icing and snow melting.  The 
heater shall provide barrier operation to an ambient temperature of minus 
40 degrees F.  For retractable bollards, a 250-watt heater shall be 
provided for each bollard.

2.5   FINISH

Bollards shall be painted reflective yellow with 3 inch wide black diagonal 
stripes.  

2.6   CONCRETE

The concrete shall conform to Section 03307A CONCRETE FOR MINOR STRUCTURES.

2.7   WELDING

Welding shall be in accordance with AWS D1.1.

2.8   PAVEMENT

After placement of the vehicle barrier, the pavement sections shall be 
replaced to match the section and depth of the surrounding pavement.  
Pavement shall be warped to match the elevations of existing pavement.  
Positive surface drainage, away from the vehicle barrier, shall be provided 
by pavement slope.

PART 3   EXECUTION

3.1   INSTALLATION

Installation shall be in accordance with manufacturers instructions and in 
the presence of a representative of the manufacturer.  Manufacturer's 
representative shall be experienced in the installation, adjustment, and 
operation of the equipment provided.  The representative shall also be 
present during adjustment and testing of the equipment.

3.2   HYDRAULIC LINES

Buried hydraulic lines shall be placed in polyvinyl chloride (PVC) sleeves. 
 Positive drainage shall be provided from the hydraulic power unit to the 
barrier for drainage of condensation within the PVC sleeve.

3.3   ELECTRICAL

All control power wiring requiring compression terminals shall use 
ring-style terminals.  Terminals and compression tools shall conform to UL 
486A.  Roundhead screws and lockwashers shall be used to provide 
vibration-resistant connections.  Connections between any printed circuit 
cards and the chassis shall be made with screw connections or other locking 
means to prevent shock or vibration separation of the card from its 
chassis.  The electrical power supply breaker for the hydraulic power unit 
shall be capable of being locked in the power on and power off positions.

3.4   FIELD TESTING

Upon completion of construction, a field test shall be performed for each 
vehicle barrier and of bollards.  The test shall include raising and 
lowering the barrier, both electrically and manually, through its complete 
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range of operation.  Each vehicle barrier shall then be continuously cycled 
for not less than 30 minutes to test for heat build-up in the hydraulic 
system.  The Contracting Officer shall be notified at least 7 days prior to 
the beginning of the field test.  The Contractor shall furnish all 
equipment and make all necessary corrections and adjustments prior to tests 
witnessed by the Contracting Officer.  Any conditions that interfere with 
the proper operation of the barrier disclosed by the test shall be 
corrected at no additional cost to the Government.  Adjustments and repairs 
shall be done by the Contractor under the direction of the Contracting 
Officer.  After adjustments are made to assure correct functioning of 
components, applicable tests shall be completed.

3.5   FIELD TRAINING

A field training course shall be provided for designated operating staff 
members.  Training shall be provided for a total period of not less than 8 
hours of normal working time and shall start after the system is 
functionally complete but prior to final acceptance tests.  Field training 
shall cover all of the items contained in the operating and maintenance 
instructions.

        -- End of Section --
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SECTION 02844

PLANTER/BARRIER SYSTEM

PART 1   GENERAL

1.1   SUMMARY

Section includes:

Factory Finished Units:  Provide glass fiber reinforced concrete 
(GFRC) precast planters with enclosure around pre-engineered 
reinforcing steel cage for complete installation.  Planter shall 
attach to, conceal, and enclose concrete jersey barrier.

1.2   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 33 (1986) Concrete Aggregates

ASTM C 150 (1986) Portland Concrete

AMERICAN WELDING SOCIETY (AWS)

PRESTRESSED CONCRETE INSTITUTE (PCI)

PCI MNL-128 (1987) Recommended Practice for Glass 
Fiber Reinforced Concrete Panels

PCI MNL-117 (1977) Manual for Quality Control for 
Plants and Production of Architectural 
Precast Concrete Products

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only or as 
otherwise designated.  When used, a designation following the "G" 
designation identifies the office that will review the submittal for the 
Government.  The following shall be submitted in accordance with Section 
01330 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings; G, RE

Show detailing including component dimensions, drainage, and 
accessories, if applicable.

SD-03 Product Data; G, RE

  Manufacturer Certification:  Indicate installer is acceptable.
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SD-04 Samples; G, RE

  Minimum 4 inch x 4 inch GFRC samples indicating finish and color.

1.4   QUALITY ASSURANCE

Fire Rating:  Provide units conforming with Underwriters Laboratories (UL), 
Class A, maximum 25 flame spread; maximum 25 smoke contributed, ASTME 84-89.

Installer Qualifications:  Firm with minimum five years successful 
experience installation of precast concrete planters, concrete placement, 
and acceptable to planter manufacturer.

1.5   DELIVERY, STORAGE, AND HANDLING

Handling:  Handle site amenities in positions consistent with their shape 
and design; lift and support only from points under planter unless specific 
lift embeds are specified in shop drawings.

Protection:  Protect site amenities to prevent staining, chipping, and 
spalling; damaged units will be rejected.

1.6   SITE CONDITIONS

Services:  Do not install units until underground utility work, grading, 
and paving is complete.

Subsurface excavation and foundations per plans and specifications if 
applicable.

PART 2   PRODUCTS

2.1   MATERIALS

2.1.1   Glass Fiber Reinforced Concrete (GFRC) Site Amenities

a.  Site Amenities:  Glass fiber reinforced concrete (GFRC) precast site 
amenities suitable for interior/exterior and high traffic applications.

b.  Cement:  ASTM C 150, use only one brand and type of cement throughout 
project.

c.  Glass Fibers:  Alkali resistant (AR) glass fibers produced specifically 
for use in glass fiber reinforced concrete; manufacturer's standard 
types.

      Glass content of GFRC unit to be minimum 3% in minimum 1 inch - 1 1/2 
inch length.

d.  Aggregates:  Clear silica sand passing No. 16 (1.18mm) sieve; washed, 
dried, and free from deleterious materials; provide type with 
successful history of use in GFRC or as specified by manufacturer.

e.  Compressive Strength:  Minimum 3,000 psi.

 f.  Shell Thickness:  3/8 inch to 5/8 inch or as specified per plans and 
specifications.
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g.  Density:  Approximately 120 pcf.
  
h.  Polymer Admixture:  Stonewear's standard acrylic thermoplastic 

copolymer.

i.  All planters are water tight.  No membranes are required or used with 
GFRC planters.

2.1.2   Finishes

2.1.2.1   Factory Finished Units

a.  Cement:  White or grey as consistent with final finish.

b.  Facing Aggregates:  ASTM C 33 (less gradation), clean, hard, durable, 
inert, and free of staining and deleterious materials; as required to 
match approved samples.

   
c.  Color:  ASTM C 979, pure, non-fading mineral oxides which do not impair 

strength of GFRC designed and mixed to provide color matching approved 
samples; maximum 10% cement weight.

d.  Applied Finishes:  ASTMD 4060 waterborne crosslinked acrylic 49.5 +/- 
2% solids by weight providing 1,000 cycles per .001 inch resistance to 
abrasion.    

2.1.3   Accessories

Standard materials and accessories as required for planters as indicated on 
drawings.

2.1.4   Brackets and Anchors

Unexposed plates, angles, and supports shall be galvanized steel; separate 
dissimilar materials to prevent electrolytic action.

2.1.5   Fasteners

Type required for specific usage; provide concealed fasteners except where 
specifically approved.

2.2   FABRICATION

2.2.1   Standard

Comply with PCI MNL-128 recommended practice for glass fiber reinforced 
concrete panels, including Appendix G, Polymer Modified Glass Fiber 
Reinforced Concrete Panels.

2.2.2   Units

Manufacture and cure units to ensure similarity of dimension and finish 
throughout, free from casting joint marks, grain, and obvious defects.

2.2.3   Inserts and Embedments

Embed into units in manner to develop full strength required for insert and 
embedment without weakening unit; maintain sufficient embedment for design 
requirements.
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2.2.4   Fabrication Tolerances

Prefabricate site amenities within following maximum differences from 
dimensions indicated in Contract Documents;

a.  Dimension:  Plus or minus 1/8 inch in any direction, noncumulative.

b.  Material Thickness:  Plus 1/4 inch and minus 0 inches.

c.  Total Unit Thickness:  Plus 1/4 inch and minus 1/8 inch.

d.  Insert Locations:  Plus or minus 1/4 inch.

2.3   SOURCE QUALITY CONTROL

2.3.1   Standard

Conform with requirements of PCI MNL-117 for quality control.

2.3.2   Testing

Quality control program shall include twenty-four hour water test of all 
units with records maintained at place of manufacture.

PART 3   EXECUTION

3.1   EXAMINATION

3.1.1   Inspection

Check Project dimensions affecting installation; beginning of work 
signifies acceptance of conditions.

3.2   INSTALLATION

3.2.1   Placement

Install units in accordance with manufacturer's instructions, including 
methods for moving and placement provided by manufacturer.

3.3   CLEANING

Clean soiled units using methods recommended by unit manufacturer; use 
extreme care to prevent damage to unit surfaces and surrounding materials.

3.4   PROTECTION

Repair or replace items damaged or marred during construction.

3.4.1   Patching

a.  Factory Finished Units:  Mix and place patching mixtures to match color 
and texture of surrounding finish; replace units which cannot be 
acceptably patched.

Patch Acceptance:  Patches noticeable from a distance of 5 feet 
are not acceptable.
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SECTION 02930N

EXTERIOR PLANTS
02/02

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI Z133.1 (1994; Z133.1a) Safety Requirements for 
Tree Care Operations - Pruning, Trimming, 
Repairing, Maintaining, and Removing 
Trees, and for Cutting Brush

ANSI Z60.1 (1990) Nursery Stock

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 136 (1996a) Sieve Analysis of Fine and Coarse 
Aggregates

L.H. BAILEY HORTORIUM (LHBH)

LHBH (1976) Hortus Third

U.S. DEPARTMENT OF AGRICULTURE (USDA)

AMS Seed Act (1995) Federal Seed Act Regulations Part 
201

DOA SSIR (April 1984) Soil Survey Investigation 
Report No. 1, Soil Survey Laboratory 
Methods and Procedures for Collecting Soil 
Samples, Soil Conservation Service

U.S. GENERAL SERVICES ADMINISTRATION (GSA)

FS A-A-1909 Fertilizer 

1.2   DEFINITION

1.2.1   Stand of Wildflowers

95 percent ground cover of the established specified species.

1.3   RELATED REQUIREMENTS

Section 02935N, "Landscape Maintenance" applies to this section for 
pesticide use and plant establishment requirements, with additions and 
modifications herein.
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1.4   SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal 
Procedures."

SD-03 Product Data

Organic mulch

Fertilizer

Plastic edging

Metal anchors

Include physical characteristics, application and installation 
instructions and recommendations.

ANTIDESICCANTS

SD-06 Test Reports

Topsoil composition tests specified in DOA SSIR

SD-07 Certificates

Nursery certifications

Indicate names of plants in accordance with the LHBH, including 
type, quality, and size.

SD-08 Manufacturer's Instructions

Plastic edging

Erosion control materials

Metal anchors

Include physical characteristics, application and installation 
instructions, and recommendations.

1.5   DELIVERY, STORAGE, AND HANDLING

1.5.1   Delivery

1.5.1.1   Branched Plant Delivery

Deliver with branches tied and exposed branches covered with material which 
allows air circulation.  Prevent damage to root balls and desiccation of 
leaves.

1.5.1.2   Fertilizer, Delivery

Deliver to the site in original, unopened containers bearing manufacturer's 
chemical analysis, name, trade name, or trademark, and indication of 
conformance to state and federal laws.  Instead of containers, fertilizer, 
may be furnished in bulk with a certificate indicating the above 
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information.

1.5.1.3   Plant Labels

Deliver plants with durable waterproof labels in weather-resistant ink. 
Provide labels stating the correct plant name and size as specified in the 
list of required plants.  Attach to plants, bundles, and containers of 
plants.  Groups of plants may be labeled by tagging one plant.  Labels 
shall be legible for a minimum of 60 days after delivery to the planting 
site.

1.5.2   Storage

1.5.2.1   Plant Storage and Protection

Store and protect plants not planted on the day of arrival at the site as 
follows:

a.  Shade and protect plants in outside storage areas from the wind 
and direct sunlight until planted.

b.  Heel-in bare root plants.

c.  Protect balled and burlapped plants from freezing or drying out by 
covering the balls or roots with moist burlap, sawdust, wood 
chips, shredded bark, peat moss, or other approved material.  
Provide covering which allows air circulation.

d.  Keep plants in a moist condition until planted by watering with a 
fine mist spray.

e.  Do not store plant material directly on concrete or bituminous 
surfaces.

1.5.2.2   Seed, Fertilizer, Gypsum, pH Adjusters and Mulch Storage

Store in dry locations away from contaminants.

1.5.2.3   Topsoil

Prior to stockpiling topsoil, eradicate on site undesirable growing 
vegetation.  Clear and grub existing vegetation three to four weeks prior 
to stockpiling existing topsoil.

1.5.3   Handling

Do not drop or dump plants from vehicles.  Avoid damaging plants being 
moved from nursery or storage area to planting site.  Handle balled and 
burlapped container plants carefully to avoid damaging or breaking the 
earth ball or root structure.  Do not handle plants by the trunk or stem. 
   Remove damaged plants from the site.

1.5.3.1   Specimen Plants

Protect against breaking soil from root area when digging, binding and 
wrapping or boxing specimen plants.  Prune lightly plants dug and moved by 
portable hydraulic split shells or four-spade plant moving equipment or 
plants jerked bare root from the soil and treat the root system with 
vitamin B extract and plant hormone solution according to manufacturer's 
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directions.  Mulch and guy specimen plants in a basin and fertilize within 
48 hours after removal from previous location.

1.6   TIME RESTRICTIONS AND PLANTING CONDITIONS

1.6.1   Planting Dates

1.6.1.1   Deciduous Material

Deciduous material from February 15 to May 30 for spring /summer planting 
and from October 1 to December 15 for fall /winter planting.

1.6.1.2   Evergreen Material

Evergreen material from February 15 to May 30 for spring /summer planting 
and from October 1 to December 15 for fall /winter planting.

1.6.2   Restrictions

Do not plant when ground is frozen, snow covered, muddy, or when air 
temperature exceeds 90 degrees Fahrenheit

PART 2   PRODUCTS

2.1   PLANTS

2.1.1   Regulations and Varieties

Botanical names indicated are listed in LHBH .   Furnish nursery stock in 
accordance with ANSI Z60.1, except as otherwise specified or indicated.  
Each plant or group of planting shall have a "key" number indicated on the 
nursery certifications of the plant schedule.  Furnish plants grown under 
climatic conditions similar to those in the locality of the project.  . 
Plants of the same specified size shall be of uniform size and character of 
growth.  Follow additional requirements as indicated in RFNI.

2.1.2   Shape and Condition

Well-branched, well-formed, sound, vigorous, healthy planting stock free 
from disease, sunscald, windburn, abrasion, and harmful insects or insect 
eggs and having a healthy, normal, and undamaged root system.

2.1.2.1   Deciduous Trees and Shrubs

Symmetrically developed and of uniform habit of growth, with straight boles 
or stems, and free from objectionable disfigurements.

2.1.2.2   Evergreen Trees and Shrubs

Well developed symmetrical tops with typical spread of branches for each 
particular species or variety.

2.1.2.3   Ground Covers and Vines

Number and length of runners and clump sizes indicated, and of the proper 
age for the grade of plants indicated, furnished in removable containers, 
integral containers, or formed homogeneous soil section.

2.1.3   Plant Size
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Minimum sizes measured after pruning and with branches in normal position, 
shall conform to measurements indicated, based on the average width or 
height of the plant for the species as specified in ANSI Z60.1.  Plants 
larger in size than specified may be provided with approval of the 
Contracting Officer .  When larger plants are provided, increase the ball 
of earth or spread of roots in accordance with ANSI Z60.1.

2.1.4   Root Ball Size

2.1.4.1   Container Grown Plants

Root growth shall be sufficient to hold earth intact when removed from 
containers.  Root bound plants will not be accepted.

2.1.4.2   Plantation-Grown Stock

ANSI Z60.1.

2.1.5   Seed

2.1.5.1   Classification

Provide State-certified seed of the latest season's crop delivered in 
original sealed packages, bearing producer's guaranteed analysis for 
percentages of mixtures, purity, germination, weedseed content, and inert 
material.  Label in conformance with AMS Seed Act and applicable state seed 
laws.  Wet, moldy, or otherwise damaged seed will be rejected.  Field mixes 
will be acceptable when field mix is performed on site in the presence of 
the Contracting Officer.

2.1.5.2   Seed Mixture

As shown on drawings.

2.2   TOPSOIL

2.2.1   Existing Soil

Modify to conform to requirements specified in paragraph entitled 
"Composition."

2.2.2   On-Site Topsoil

Surface soil stripped and stockpiled on the site, that meet requirements 
specified for topsoil in paragraph entitled "Composition."

2.2.3   Off-Site Topsoil

Conform to requirements specified in paragraph entitled "Composition." 
Additional topsoil shall be furnished by the Contractor .

2.2.4   Composition

From 5 to 8 percent organic matter as determined by the topsoil composition 
tests of the Organic Carbon, 6A, Chemical Analysis Method described in DOA 
SSIR.  Maximum particle size, 3/4 inch, with maximum 3 percent retained on 
1/4 inch screen.  Topsoil shall be free of sticks, stones, roots, and other 
debris and objectionable materials.  Other components shall conform to the 
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following limits:

pH             5.5 to 7.0
Soluble Salts  600 ppm maximum
Silt           25 to 50
Clay           10 to 30
Sand           20 to 35

2.3   PLANTING SOIL MIXTURES

100 percent topsoil as specified herein.

2.4   FERTILIZER

2.4.1   Pre-Plant Fertilizer Mixture

Fertilizer mixtures not to exceed one percent granular dust and FS A-A-1909, 
as specified below.

2.4.1.1   Fertilizer "A"

Organic, granular fertilizer containing the following minimum percentages, 
by weight, of plant food nutrients:

10 percent available nitrogen
10 percent available phosphorus
10 percent available potassium

2.5   GRANULAR FILL FOR PLANT PIT AND BED DRAINAGE

Uniformly graded sand, stone, gravel, or stone screenings free from an 
excess of soft or unsound particles or other objectionable material.  When 
tested in accordance with ASTM C 136, material shall conform to the 
following gradation limits:

             Sieve Size                    Percent Passing

             3/8 inch                         100
             No. 4                            85 - 100
             No. 16                           45 - 80
             No. 50                           10 - 30
             No. 100                          0 - 10
             No. 200                          0 - 3

2.6   MULCHES TOPDRESSING

Free from noxious weeds, mold, or other deleterious materials.

2.7   EDGING MATERIAL

2.7.1   Plastic Edging

Black 4 1/2 inch deep by 5/32 inch thick in 20 foot lengths for standard 
edging 4 5/8 inch deep by 1/4 inch thick in 15 foot lengths for heavy-duty 
edging. Dimensions indicated are minimum.  Plastic and/or rubber edging 
shall have a recycled-content level of 30-100 percent recovered materials.
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2.8   EROSION CONTROL MATERIALS

2.8.1   Net

Plastic net.

2.8.2   Blanket

Polypropylene, 100% ultravoilet stabilizer.

2.9   WATER

Source of water to be approved by Contracting Officer and suitable quality 
for irrigation.

2.10   SOURCE QUALITY CONTROL

The Contracting Officer will inspect plant materials at the project site 
and approve them.  Tag plant materials for size and quality.

PART 3   EXECUTION

3.1   EXTENT OF WORK

Provide soil preparation, fertilizing, shrub,  planting, edging,  
installation of all newly graded finished earth surfaces, unless indicated 
otherwise, and at all areas inside or outside the limits of construction 
that are disturbed by the Contractor's operations.

3.2   PREPARATION
 
3.2.1   Layout

Stake out approved plant material locations and planter bed outlines on the 
project site before digging plant pits or beds.  The Contracting Officer 
reserves the right to adjust plant material locations to meet field 
conditions.  Do not plant closer than24 inches to a building wall, pavement 
edge, fence or wall edge and other similar structures.

3.2.2   Soil Preparation

Remove existing topsoil to a minimum depth of3 inches and stockpile.  After 
areas have been brought to finish subgrade elevation, thoroughly till to a 
minimum depth of6  inches by scarifying, disking, harrowing or other method 
approved by the Contracting Officer.  Remove debris and stones larger than 
one inch in any dimension remaining on surface after tillage.  Spread 
stockpiled topsoil evenly to provide positive drainage.  Do not spread 
topsoil when frozen or excessively wet or dry.  Thoroughly mix subgrade and 
topsoil to a depth of6 inches by disking, harrowing, tilling or other 
method approved by Contracting Officer.  Correct irregularities in finished 
surfaces to eliminate depressions.  Protect finished prepared soil areas 
from damage by vehicular or pedestrian traffic.

3.2.2.1   Fertilizer Application Rates

Apply fertilizer at rates as determined by laboratory soil analysis  of the 
soils at the job site. For bidding purposes only apply at rates for the 
following:
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3.2.3   Plant Bed Preparation

Prior to excavating for plant pits, the area shall conform to the lines and 
grades shown.  Verify location of underground utilities.  Repair any damage 
done to utility lines shown.  If utility lines not shown on the drawings 
are encountered, notify the Contracting Officer immediately.  If lawns have 
been established prior to planting operations, cover the surrounding turf 
before excavations are made.  Dig plant pits so that pits have vertical 
sides and flat bottoms.  When pits are dug with an auger and sides of plant 
pits become glazed, scarify the glazed surface.   Minimum allowable 
dimensions of plant pits shall be as indicated.  Install plant material as 
specified in paragraph entitled "Plant Installation."

3.2.3.1   Ball Diameter 12 Inches or Less

Balled, potted or container plants with ball or container 12 inches or less 
in diameter, excavate pits at least  twice as large in diameter and the 
same depth as the size of ball or container.  Ground cover in 2 to 3 inch 
pots shall require pits  the same depth as the size of the container.

3.2.3.2   Ball Diameter Greater Than 12 Inches

Balled, potted or container plants, with ball or container greater than 12 
inches in diameter, excavate pits at least  twice as large in diameter and  
the same depth as the size of ball or container.

3.2.4   Earth Mounded Watering Basin

Form with topsoil around each plant by replacing a mound of topsoil around 
the edge of each plant pit.  Watering basins shall be 6 inches deep for 
trees and 4 inches deep for shrubs.   Eliminate basins around plants in 
plant beds containing multiple plants.

3.3   PLANT INSTALLATION

3.3.1   Handling and Setting

Move container-grown plant materials only by supporting the container.  Set 
plants on hand compacted layer of prepared backfill soil mixture6  inches 
thick and hold plumb in the center of the pit until soil has been tamped 
firmly around root ball.  Set plant materials, in relation to surrounding 
finish grade, one to 2 inches below depth at which they were grown in the 
nursery, collecting field or container.  Replace balled and burlapped and 
container plant material whose root balls are cracked or damaged either 
before or during the planting process.

3.3.1.1   Mulch Topdressing

Provide mulch topdressing over entire planter bed surface including earth 
mound watering basin around plants to a depth of3  inches after completion 
of plant installation and before watering.  Keep mulch out of the crowns of 
shrubs.  Place mulch a minimum 3 to 4 inches away from trunk of shrub or 
tree.

3.3.2   Container Grown Stock

Remove from container and prevent damage to plant or root system.  Cut root 
ball vertically in two to three places with sharp knife before planting.
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3.3.3   Seeding

3.3.3.1   Seed Application Seasons and Conditions

Immediately before seeding, restore soil to the proper grade and thoroughly 
moisten soil to a depth of 6 inches.  Do not seed when ground is muddy 
frozen, snow covered, or in an unsatisfactory condition for seeding.  If 
special conditions exist that may warrant a variance in the above seeding 
dates or conditions, submit a written request to the Contracting Officer 
stating the special conditions and proposed variance.  Apply seed within 24 
hours after seedbed preparation.

3.3.3.2   Watering

Start watering areas seeded as required by temperature and wind conditions. 
Apply water at a rate sufficient to ensure thorough wetting of soil to a 
depth of 3 inches without run off.  During the germination process, seed is 
to be kept actively growing and not allowed to dry out.

3.3.4   Wildflower Sodding

3.3.5   Fertilization

Place fertilizer as indicated on drawings for seeded areas.

3.4   FINISHING

3.4.1   Edging

Uniformly edge beds of individual plants to provide a clear cut division 
line between planted area and adjacent turf areas.  Form bed shapes as 
indicated.  Make individual plant pits circular in shape.  Install plastic 
edging materials as specified.

3.4.2   Mulching

Provide mulching materials at other indicated locations to a depth of 3 
inches.  Keep mulch off buildings, sidewalks, roadways, light standards, 
and other structures.

3.4.2.1   Placing Organic Material

Spread to a uniform depth of 3 inches.

3.4.3   Erosion Control Material

Install in accordance with manufacturer's instructions.

3.4.4   Pruning

Prune in accordance with safety requirement of ANSI Z133.1.

3.4.4.1   Trees and Shrubs

Remove dead and broken branches. Prune to correct structural defects only.  
Retain typical growth shape of individual plants with as much height and 
spread as practical.  Do not cut central leader on trees.  Make cuts with 
sharp instruments flush with branch collars so that collars remain in 
place.  Do not flush with trunk or adjacent branches requiring collars to 
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be removed.

3.4.4.2   Wound Dressing

Do not apply tree wound dressing to cuts.
       -- End of Section --
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SECTION 02964A

COLD MILLING OF BITUMINOUS PAVEMENTS
03/98

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 136 (1996a) Sieve Analysis of Fine and Coarse 
Aggregates

1.2   EQUIPMENT, TOOLS, AND MACHINES

Equipment, tools, and machines used in the performance of the work shall be 
maintained in a satisfactory working condition.

1.2.1   Cold-Milling Machine

The cold-milling machine shall be a self-propelled machine capable of 
milling the pavement to a specified depth and smoothness.  Pavement milling 
machine shall be capable of establishing grade control; shall have means of 
controlling transverse slope; and shall have effective means of controlling 
dust produced during the pavement milling operation.  The machine shall 
have the ability to remove the millings or cuttings from the pavement and 
load them into a truck.  The milling machine shall not cause damage to any 
part of the pavement structure that is not to be removed.

1.2.2   Cleaning Equipment

Cleaning equipment shall be suitable for removing and cleaning loose 
material from the pavement surface.

1.2.3   Straightedge

The Contractor shall furnish and maintain at the site, in good condition, 
one  12 foot straightedge or other suitable device for each milling 
machine, for testing the finished surface.  Straightedge shall be made 
available for Government use.  Straightedges shall be constructed of 
aluminum or other lightweight metal, and shall have blades of box or 
box-girder cross section with flat bottom reinforced to insure rigidity and 
accuracy.  Straightedges shall have handles to facilitate movement on the 
pavement.

1.3   WEATHER LIMITATIONS

Milling shall not be performed when there is accumulation of snow or ice on 
the pavement surface.
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1.4   GRADE AND SURFACE-SMOOTHNESS REQUIREMENTS

1.4.1   Grade

The finished milled surfaces shall conform to the lines, grades, and cross 
sections indicated.  The finished milled-pavement surfaces shall vary not 
more than 0.06 foot from the established plan grade line and elevation.  
Finished surfaces at a juncture with other pavements shall coincide with 
the finished surfaces of the abutting pavements.  The deviations from the 
plan grade line and elevation will not be permitted in areas of pavements 
where closer conformance with planned grade and elevation is required for 
the proper functioning of appurtenant structures involved.

1.4.2   Surface Smoothness

Finished surfaces shall not deviate from the testing edge of a straightedge 
more than  1/4 inch in the transverse or longitudinal direction.

PART 2   PRODUCTS (Not Applicable)

PART 3   EXECUTION

3.1   PREPARATION OF SURFACE

The pavement surface shall be cleaned of excessive dirt, clay, or other 
foreign material immediately prior to milling the pavement.

3.2   MILLING OPERATION

Sufficient passes shall be made so that the designated area is milled to 
the grades and cross sections indicated.  The milling shall proceed with 
care and in depth increments that will not damage the pavement below the 
designated finished grade.  Items damaged during milling, such as manholes, 
valve boxes, utility lines, pavement that is torn, cracked, gouged, broken, 
or undercut, shall be repaired or replaced as directed.  Removed material 
shall have a minimum of 95 percent by weight passing a 2 inch sieve when 
tested in accordance with ASTM C 136.  Cold-milling operation shall be 
conducted to ensure that only bituminous pavement is removed and base 
course is not disturbed.  A layer of bituminous pavement, 1/4 to 1/2 inch 
thick minimum, shall be left in place over the undisturbed base course.

3.3   GRADE AND SURFACE-SMOOTHNESS TESTING

3.3.1   Grade-Conformance Tests

The finished milled surface of the pavement shall be tested for conformance 
with the plan-grade requirements and will be tested for acceptance by the 
Contracting Officer by running lines of levels at intervals of 12 feet 
longitudinally and 50 feet transversely to determine the elevation of the 
completed pavement.  The Contractor shall correct variations from the 
designated grade line and elevation in excess of the plan-grade 
requirements as directed.  Skin patching for correcting low areas will not 
be permitted.  The Contractor shall remove and replace the deficient low 
area.  Sufficient material shall be removed to allow at least  1 inch of 
asphalt concrete to be placed.

3.3.2   Surface-Smoothness Tests

After completion of the final milling, the finished milled surface will be 
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tested by the Government with a straightedge.  Other approved devices may 
be used, provided that when satisfactorily and properly operated, such 
devices reveal all surface irregularities exceeding the tolerances 
specified.  Surface irregularities that depart from the testing edge by 
more than  1/4 inch shall be corrected.

3.4   REMOVAL OF MILLED MATERIAL

Material that is removed shall be placed in the disposal area as specified 
or stockpiled for recycling.

    -- End of Section --
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SECTION 02987

CRASH CUSHIONS

PART 1   GENERAL

NATIONAL COOPERATIVE HIGHWAY RESEARCH PROGRAM (NCHRP)

NCHRP 350 Test Level 3 Standards

AMERICAN SOCIETY OF TESTING AND MATERIALS (ASTM)

ASTM A 36 (2001) Standard Specification for Carbon 
Structural Steel

ASTM A 123 (2002) Standard Specification for Zinc 
(Hot-Dip Galvanized) Coatings on Iron and 
Steel Products

1.1   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only or as 
otherwise designated.  When used, a designation following the "G" 
designation identifies the office that will review the submittal for the 
Government.  The following shall be submitted in accordance with Section 
01330 SUBMITTAL PROCEDURES:

Complete Assembly Drawings; G, RE 

Material Specification; G, RE

Installation Instructions; G, RE

PART 2   PRODUCTS

2.1   DESCRIPTION OF SYSTEM

2.1.1   General

The crash cushion shall consist of energy absorbing cartridges surrounded 
by a framework of steel guardrail which will telescope rearward during 
head-on impact.  The system shall conform to IAW NCHRP 350 Test Level 3 
Standards.  The system shall have a center monorail, which will resist 
lateral movement during side angle impacts, and a backup, which will resist 
movement during head-on impacts.  The nose assembly shall consist of a 
flexible nose wrap and does not contain an energy-absorbing cartridge.  

2.1.2   Component Descriptions

Manufacturers:  The system shall be designed and manufactured by Energy 
Absorption Systems of Chicago, Illinois, Model QZ2406, Quadguards or equal 
approved, prior to bid.
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A bay describes a section of the system consisting of an energy absorbing 
cartridge or bumper assemblies, a diaphragm, two fender panels and 
fasteners.

a.  Except for the first and second bays, which contain bumper assemblies 
and are closest to the nose, each bay shall contain energy absorbing 
cartridges.  The outside of each cartridge shall be fabricated from 
weather resistant plastic.  The actual quantity of each shall be 
determined by the system design speed.

b.  The diaphragms shall be made from 10 gauge steel sections.  Two support 
legs shall be welded to the section.  Ski-shaped plates shall be welded 
to the bottom of the support legs.  The diaphragms shall be designed to 
lock onto and be guided by ground-mounted, center monorail support 
structure.

c.  The fender panels shall be fabricated from 10 gauge sections.  The rear 
of each fender panel (the panel furthest from the nose of the assembled 
system) shall be tapered to help maximize performance during wrong-way, 
redirective impacts.  Each fender panel shall be drilled and slotted in 
accordance with the manufacturer's specification so that when assembled 
in the field, the front end (the end closest to the nose of the 
assembled system) shall be bolted to a diaphragm or hinge plate 
(depending on the width of the system) by means of 5/8 inch bolts.  The 
rear of each fender panel shall overlap the next rearward fender panel 
and be connected to the diaphragm or the hinge plate of the next bay by 
means of a bolt and a "mushroom" washer.  The bolt and the boss of the 
mushroom washer fit through the horizontal slot of the fender panel.  
This permits the movement, front to rear, of one set of fender panels 
relative to the panels in the underlying, next rearward bay.  For 
systems with a backup width greater than 915mm (36 inches), the 
mushroom bolt assembly is held in place by a compression spring, which 
allows limited separation of the fender panels during an impact.

The monorail support structure shall be made of steel and be anchored, per 
manufacturer's instructions, to a specified rigid surface.  The monorail 
shall prevent lateral movement, vertical movement, and overturning of the 
diaphragms during design impacts.

The nose section shall contain a nose cover fabricated from a flexible belt 
and is not counted as a bay.  The nose belt shall attach to the front 
diaphragm.  Standard nose colors shall be gray or yellow.

The backup structure shall be made of steel and be attached to an integral 
tension strut framework.  It shall be available in nominal widths of 610mm 
(24 inches), 760mm (30 inches), 915mm (36 inches), 1.75m (69 inches), and 
2.29m (90 inches).

2.1.3   Material Specifications

Metal work shall be fabricated from ASTM A 36 steel.  After fabrication, 
metal work shall be galvanized in accordance with ASTM A 123.  All welding 
shall be done by or under the direction of a certified welder.

The system shall be assembled with galvanized fasteners.  All bolts, nuts, 
and washers shall be Commercial Quality "American National Standard" unless 
otherwise specified.

2.1.4   Performance Criteria

SECTION 02987  Page 3



Upgrade Access Control Point, Longstreet Road DACA21-03-R-0014
Fort Bragg, NC

For head-on impacts into the nose, a system shall be specified which is 
capable of meeting the occupant risk criteria as recommended in NCHRP 350.  
For vehicles weighing between 820 and 2000 kg (1,810 and 4,410 pounds), the 
theoretical impact velocity of a hypothetical front seat passenger against 
the vehicle's interior (calculated from vehicle acceleration and 600mm (24 
inches) forward displacement)) shall be less than 12m/s (39.4 ft/sec), and 
the vehicle's highest 10 millisecond average acceleration subsequent to the 
instant of the hypothetical passenger impact shall be less than 20 G's.

The system shall be capable of redirecting 2000 kg (4,410 pounds) vehicles 
which impact both sides of the system at speeds up to 100 km/h (62 mph) at 
angles of 20 degrees for both right-way and wrong-way impacts (angles 
measured from system's longitudinal centerline).  The system shall be 
capable of redirecting 820 kg (1,810 pounds) vehicles which impact the 
sides of the system at speeds up to 100 km/h (62 mph) at angles of 15 
degrees.  (See Test Criteria below.)

The system shall be designed and constructed so there is no solid debris 
from the system which can create a hazard on the roadway after either 
head-on or sign angle design impacts.

2.1.5   Test Criteria

The system shall have been fully tested per the recommended criteria set 
forth in National Cooperative Highway Research Program (NCHRP) Report 350, 
1993, Test Level 3 for redirective, non-gating terminals and crash cushions.

PART 3   EXECUTION

3.1   DESIGN AND SELECTION CRITERIA

Installation of the attenuators shall be accomplished in accordance with 
the recommendations of the manufacturer and shall conform to The American 
Association of State Highway and Transportation Officials (AASHTO) 
Publication, "Roadside Design Guide" 1996.

       -- End of Section --
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SECTION 03307A

CONCRETE FOR MINOR STRUCTURES
11/01

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

ACI INTERNATIONAL (ACI)

ACI 308 (1992; R 1997) Standard Practice for 
Curing Concrete

ACI 318/318R (1999) Building Code Requirements for 
Structural Concrete and Commentary

ACI 347R (1994; R 1999) Guide to Formwork for 
Concrete

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 185 (1997) Steel Welded Wire Fabric, Plain, 
for Concrete Reinforcement

ASTM A 615/A 615M (2000) Deformed and Plain Billet-Steel 
Bars for Concrete Reinforcement

ASTM C 143/C 143M (2000) Slump of Hydraulic Cement Concrete

ASTM C 150 (1999a) Portland Cement

ASTM C 171 (1997a) Sheet Materials for Curing Concrete

ASTM C 172 (1999) Sampling Freshly Mixed Concrete

ASTM C 231 (1997el) Air Content of Freshly Mixed 
Concrete by the Pressure Method

ASTM C 260 (2000) Air-Entraining Admixtures for 
Concrete

ASTM C 309 (1998a) Liquid Membrane-Forming Compounds 
for Curing Concrete

ASTM C 31/C 31M (2000e1) Making and Curing Concrete Test 
Specimens in the Field

ASTM C 33 (1999ae1) Concrete Aggregates

ASTM C 39/C 39M (2001) Compressive Strength of Cylindrical 
Concrete Specimens
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ASTM C 494/C 494M (1999ae1) Chemical Admixtures for Concrete

ASTM C 618 (2000) Coal Fly Ash and Raw or Calcined 
Natural Pozzolan for Use as a Mineral 
Admixture in Concrete

ASTM C 685 (2000) Concrete Made by Volumetric 
Batching and Continuous Mixing

ASTM C 920 (1998) Elastomeric Joint Sealants

ASTM C 94/C 94M (2000e2) Ready-Mixed Concrete

ASTM D 1752 (1984; R 1996el) Preformed Sponge Rubber 
and Cork Expansion Joint Fillers for 
Concrete Paving and Structural Construction

ASTM D 75 (1987; R 1997) Sampling Aggregates

ASTM E 96 (2000) Water Vapor Transmission of 
Materials

U.S. ARMY CORPS OF ENGINEERS (USACE)

COE CRD-C 400 (1963) Requirements for Water for Use in 
Mixing or Curing Concrete

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-03 Product Data

Air-Entraining Admixture 
Accelerating Admixture 
Water-Reducing or Retarding Admixture; G, ED
Curing Materials; G, ED
Reinforcing Steel 
Expansion Joint Filler Strips, Premolded 
Joint Sealants - Field Molded Sealants 

  Manufacturer's literature is available from suppliers which 
demonstrates compliance with applicable specifications for the 
above materials.

Batching and Mixing Equipment 

  Batching and mixing equipment will be accepted on the basis of 
manufacturer's data which demonstrates compliance with the 
applicable specifications.
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Conveying and Placing Concrete 

  The methods and equipment for transporting, handling, 
depositing, and consolidating the concrete shall be submitted 
prior to the first concrete placement.

SD-06 Test Reports

Aggregates

  Aggregates will be accepted on the basis of certificates of 
compliance and test reports that show the material(s) meets the 
quality and grading requirements of the specifications under which 
it is furnished.

Concrete Mixture Proportions; G, ED

  Ten days prior to placement of concrete, the contractor shall 
submit the mixture proportions that will produce concrete of the 
quality required.  Applicable test reports shall be submitted to 
verify that the concrete mixture proportions selected will produce 
concrete of the quality specified.

SD-07 Certificates

Cementitious Materials 

  Certificates of compliance attesting that the concrete materials 
meet the requirements of the specifications shall be submitted in 
accordance with the Special Clause "CERTIFICATES OF COMPLIANCE".  
Cementitious material will be accepted on the basis of a 
manufacturer's certificate of compliance, accompanied by mill test 
reports that the material(s) meet the requirements of the 
specification under which it is furnished.

Aggregates

  Aggregates will be accepted on the basis of certificates of 
compliance and tests reports that show the material(s) meet the 
quality and grading requirements of the specifications under which 
it is furnished.

1.3   DESIGN AND PERFORMANCE REQUIREMENTS

The Government will maintain the option to sample and test aggregates and 
concrete to determine compliance with the specifications.  The Contractor 
shall provide facilities and labor as may be necessary to assist the 
Government in procurement of representative test samples.  Samples of 
aggregates will be obtained at the point of batching in accordance with 
ASTM D 75.  Concrete will be sampled in accordance with ASTM C 172.  Slump 
and air content will be determined in accordance with ASTM C 143/C 143M and 
ASTM C 231, respectively, when cylinders are molded.  Compression test 
specimens will be made, cured, and transported in accordance with ASTM C 
31/C 31M.  Compression test specimens will be tested in accordance with 
ASTM C 39/C 39M.  Samples for strength tests will be taken not less than 
once each shift in which concrete is produced from each class of concrete 
required.  A minimum of three specimens will be made from each sample; two 
will be tested at 28 days (90 days if pozzolan is used) for acceptance, and 
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one will be tested at 7 days for information.

1.3.1   Strength

Acceptance test results will be the average strengths of two specimens 
tested at 28 days (90 days if pozzolan is used).  The strength of the 
concrete will be considered satisfactory so long as the average of three 
consecutive acceptance test results equal or exceed the specified 
compressive strength, f'c, and no individual acceptance test result falls 
below f'c by more than 500 psi.

1.3.2   Construction Tolerances

A Class "C" finish shall apply to all surfaces except those specified to 
receive a Class "D" finish.  A Class "D" finish shall apply to all surfaces 
which will be permanently concealed after construction.  The surface 
requirements for the classes of finish required shall be as specified in 
ACI 347R.

1.3.3   Concrete Mixture Proportions

Concrete mixture proportions shall be the responsibility of the Contractor. 
 Mixture proportions shall include the dry weights of cementitious 
material(s); the nominal maximum size of the coarse aggregate; the specific 
gravities, absorptions, and saturated surface-dry weights of fine and 
coarse aggregates; the quantities, types, and names of admixtures; and 
quantity of water per cubic yard of concrete.  All materials included in 
the mixture proportions shall be of the same type and from the same source 
as will be used on the project.  Specified compressive strength f'c shall be
3,000 psi at 28 days.  The maximum nominal size coarse aggregate shall be
3/4 inch, in accordance with ACI 318/318R.  The air content shall be 
between 4.5 and 7.5 percent.  The slump shall be between 2 and 5 inches.  

1.4   REGULATORY REQUIREMENTS

The state statutory and regulatory requirements listed below form a part of 
this specification to the extent referenced.

PART 2   PRODUCTS

2.1   MATERIALS

2.1.1   Cementitious Materials

Cementitious materials shall conform to the appropriate specifications 
listed:

2.1.1.1   Portland Cement

ASTM C 150, Type I or IA.

2.1.1.2   Pozzolan

Pozzolan shall conform to ASTM C 618, Class C or F, including requirements 
of Tables 1A and 2A.

2.1.2   Aggregates

Aggregates shall meet the quality and grading requirements of ASTM C 33 
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Class Designations 4M or better .

2.1.3   Admixtures

Admixtures to be used, when required or approved, shall comply with the 
appropriate specification listed.  Chemical admixtures that have been in 
storage at the project site for longer than 6 months or that have been 
subjected to freezing shall be retested at the expense of the contractor at 
the request of the Contracting Officer and shall be rejected if test 
results are not satisfactory.

2.1.3.1   Air-Entraining Admixture

Air-entraining admixture shall meet the requirements of ASTM C 260.

2.1.3.2   Accelerating Admixture

Calcium chloride shall not be used.  Accelerators shall meet the 
requirements of ASTM C 494/C 494M, Type C or E.

2.1.3.3   Water-Reducing or Retarding Admixture

Water-reducing or retarding admixture shall meet the requirements of ASTM C 
494/C 494M, Type A, B, or D.  High-range water reducing admixture Type F or 
G may be used only when approved, approval being contingent upon particular 
placement requirements as described in the Contractor's Quality Control 
Plan.

2.1.4   Water

Water for mixing and curing shall be fresh, clean, potable, and free from 
injurious amounts of oil, acid, salt, or alkali, except that unpotable 
water may be used if it meets the requirements of COE CRD-C 400.

2.1.5   Reinforcing Steel

Reinforcing steel bar shall conform to the requirements of ASTM A 615/A 615M, 
Grade 60.  Welded steel wire fabric shall conform to the requirements of 
ASTM A 185.  Details of reinforcement not shown shall be in accordance with 
ACI 318/318R, Chapters 7 and 12.

2.1.6   Expansion Joint Filler Strips, Premolded

Expansion joint filler strips, premolded shall be sponge rubber conforming 
to ASTM D 1752, Type I.

2.1.7   Joint Sealants - Field Molded Sealants

Joint sealants - field molded sealants shall conform to ASTM C 920, Type M, 
Grade NS, Class 25, use NT for vertical joints and Type M, Grade P, Class 
25, use T for horizontal joints.  Bond-breaker material shall be 
polyethylene tape, coated paper, metal foil, or similar type materials.  
The backup material shall be compressible, nonshrink, nonreactive with the 
sealant, and a nonabsorptive material such as extruded butyl or 
polychloroprene foam rubber.  Immediately prior to installation of 
field-molded sealants, the joint shall be cleaned of all debris and further 
cleaned using water, chemical solvents, or other means as recommended by 
the sealant manufacturer or directed.
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2.1.8   Formwork

The design and engineering of the formwork as well as its construction, 
shall be the responsibility of the Contractor.

2.1.9   Form Coatings

Forms for exposed surfaces shall be coated with a nonstaining form oil, 
which shall be applied shortly before concrete is placed.

2.1.10   Vapor Barrier

Vapor barrier shall be polyethylene sheeting with a minimum thickness of 6 
mils or other equivalent material having a vapor permeance rating not 
exceeding 0.5 perms as determined in accordance with ASTM E 96.

2.1.11   Curing Materials

Curing materials shall conform to the following requirements.

2.1.11.1   Impervious Sheet Materials

Impervious sheet materials, ASTM C 171, type optional, except polyethylene 
film, if used, shall be white opaque.

2.1.11.2   Membrane-Forming Curing Compound

ASTM C 309, Type 1-D or 2, Class A or B.

PART 3   EXECUTION

3.1   PREPARATION

3.1.1   General

Construction joints shall be prepared to expose coarse aggregate, and the 
surface shall be clean, damp, and free of laitance.  Ramps and walkways, as 
necessary, shall be constructed to allow safe and expeditious access for 
concrete and workmen.  Snow, ice, standing or flowing water, loose 
particles, debris, and foreign matter shall have been removed.  Earth 
foundations shall be satisfactorily compacted.  Spare vibrators shall be 
available.  The entire preparation shall be accepted by the Government 
prior to placing.

3.1.2   Embedded Items

Reinforcement shall be secured in place; joints, anchors, and other 
embedded items shall have been positioned.  Internal ties shall be arranged 
so that when the forms are removed the metal part of the tie will be not 
less than 2 inches from concrete surfaces permanently exposed to view or 
exposed to water on the finished structures.  Embedded items shall be free 
of oil and other foreign matters such as loose coatings or rust, paint, and 
scale.  The embedding of wood in concrete will be permitted only when 
specifically authorized or directed.  All equipment needed to place, 
consolidate, protect, and cure the concrete shall be at the placement site 
and in good operating condition.

3.1.3   Formwork Installation
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Forms shall be properly aligned, adequately supported, and mortar-tight.  
The form surfaces shall be smooth and free from irregularities, dents, 
sags, or holes when used for permanently exposed faces.  All exposed joints 
and edges shall be chamfered, unless otherwise indicated.

3.1.4   Vapor Barrier Installation

Vapor barriers shall be applied over gravel fill.  Edges shall be lapped 
not less than 6 inches.  All joints shall be sealed with pressure-sensitive 
adhesive not less than 2 inches wide.  The vapor barrier shall be protected 
at all times to prevent injury or displacement prior to and during concrete 
placement.

3.1.5   Production of Concrete

3.1.5.1   Ready-Mixed Concrete

Ready-mixed concrete shall conform to ASTM C 94/C 94M except as otherwise 
specified.

3.1.5.2   Concrete Made by Volumetric Batching and Continuous Mixing

Concrete made by volumetric batching and continuous mixing shall conform to 
ASTM C 685.

3.1.5.3   Batching and Mixing Equipment

The contractor shall have the option of using an on-site batching and 
mixing facility.  The facility shall provide sufficient batching and mixing 
equipment capacity to prevent cold joints.  The method of measuring 
materials, batching operation, and mixer shall be submitted for review.  

3.2   CONVEYING AND PLACING CONCRETE

Conveying and placing concrete shall conform to the following requirements.

3.2.1   General

Concrete placement shall not be permitted when weather conditions prevent 
proper placement and consolidation without approval.  When concrete is 
mixed and/or transported by a truck mixer, the concrete shall be delivered 
to the site of the work and discharge shall be completed within 1-1/2 hours 
or 45 minutes when the placing temperature is 85 degrees F or greater 
unless a retarding admixture is used.  Concrete shall be conveyed from the 
mixer to the forms as rapidly as practicable by methods which prevent 
segregation or loss of ingredients.  Concrete shall be in place and 
consolidated within 15 minutes after discharge from the mixer.  Concrete 
shall be deposited as close as possible to its final position in the forms 
and be so regulated that it may be effectively consolidated in horizontal 
layers 18 inches or less in thickness with a minimum of lateral movement.  
The placement shall be carried on at such a rate that the formation of cold 
joints will be prevented.

3.2.2   Consolidation

Each layer of concrete shall be consolidated by rodding, spading, or 
internal vibrating equipment.    Internal vibration shall be systematically 
accomplished by inserting the vibrator through the fresh concrete in the 
layer below at a uniform spacing over the entire area of placement.  The 

SECTION 03307a  Page 9



Upgrade Access Control Point, Longstreet Road DACA21-03-R-0014
Fort Bragg, NC

distance between insertions shall be approximately 1.5 times the radius of 
action of the vibrator and overlay the adjacent, just-vibrated area by a 
few inches.  The vibrator shall penetrate rapidly to the bottom of the 
layer and at least 6 inches into the layer below, if such a layer exists.  
It shall be held stationary until the concrete is consolidated and then 
withdrawn slowly at the rate of about 3 inches per second.

3.2.3   Cold-Weather Requirements

No concrete placement shall be made when the ambient temperature is below 
35 degrees F or if the ambient temperature is below 40 degrees F and 
falling.  Suitable covering and other means as approved shall be provided 
for maintaining the concrete at a temperature of at least 50 degrees F for 
not less than 72 hours after placing and at a temperature above freezing 
for the remainder of the curing period.  Salt, chemicals, or other foreign 
materials shall not be mixed with the concrete to prevent freezing.  Any 
concrete damaged by freezing shall be removed and replaced at the expense 
of the contractor.

3.2.4   Hot-Weather Requirements

When the rate of evaporation of surface moisture, as determined by use of 
Figure 1 of ACI 308, is expected to exceed 0.2 pound per square foot per 
hour, provisions for windbreaks, shading, fog spraying, or covering with a 
light-colored material shall be made in advance of placement, and such 
protective measures shall be taken as quickly as finishing operations will 
allow.

3.3   FORM REMOVAL

Forms shall not be removed before the expiration of 24 hours after concrete 
placement except where otherwise specifically authorized.  Supporting forms 
and shoring shall not be removed until the concrete has cured for at least 
5 days.  When conditions on the work are such as to justify the 
requirement, forms will be required to remain in place for longer periods.

3.4   FINISHING

3.4.1   General

No finishing or repair will be done when either the concrete or the ambient 
temperature is below 50 degrees F.

3.4.2   Finishing Formed Surfaces

All fins and loose materials shall be removed, and surface defects 
including tie holes shall be filled.  All honeycomb areas and other defects 
shall be repaired.  All unsound concrete shall be removed from areas to be 
repaired.  Surface defects greater than 1/2 inch in diameter and holes left 
by removal of tie rods in all surfaces not to receive additional concrete 
shall be reamed or chipped and filled with dry-pack mortar.  The prepared 
area shall be brush-coated with an approved epoxy resin or latex bonding 
compound or with a neat cement grout after dampening and filled with mortar 
or concrete.  The cement used in mortar or concrete for repairs to all 
surfaces permanently exposed to view shall be a blend of portland cement 
and white cement so that the final color when cured will be the same as 
adjacent concrete.

3.4.3   Finishing Unformed Surfaces
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All unformed surfaces that are not to be covered by additional concrete or 
backfill shall be float finished to elevations shown, unless otherwise 
specified.  Surfaces to receive additional concrete or backfill shall be 
brought to the elevations shown and left as a true and regular surface.  
Exterior surfaces shall be sloped for drainage unless otherwise shown.  
Joints shall be carefully made with a jointing tool.  Unformed surfaces 
shall be finished to a tolerance of 3/8 inch for a float finish and5/16 inch
 for a trowel finish as determined by a 10 foot straightedge placed on 
surfaces shown on the plans to be level or having a constant slope.  
Finishing shall not be performed while there is excess moisture or bleeding 
water on the surface.  No water or cement shall be added to the surface 
during finishing.

3.4.3.1   Float Finish

Surfaces to be float finished shall be screeded and darbied or bullfloated 
to eliminate the ridges and to fill in the voids left by the screed.  In 
addition, the darby or bullfloat shall fill all surface voids and only 
slightly embed the coarse aggregate below the surface of the fresh 
concrete.  When the water sheen disappears and the concrete will support a 
person's weight without deep imprint, floating should be completed.  
Floating should embed large aggregates just beneath the surface, remove 
slight imperfections, humps, and voids to produce a plane surface, compact 
the concrete, and consolidate mortar at the surface.

3.4.3.2   Trowel Finish

A trowel finish shall be applied to floors.  Trowelling shall be done 
immediately following floating to provide a smooth, even, dense finish free 
from blemishes including trowel marks.  Finished surfaces shall be 
protected from damage during the construction period.

3.4.3.3   Broom Finish

A broom finish shall be applied to exterior concrete slabs and walkways.  
The concrete shall be screeded and floated to required finish plane with no 
coarse aggregate visible.  After surface moisture disappears, the surface 
shall be broomed or brushed with a broom or fiber bristle brush in a 
direction transverse to that of the main traffic or as directed.

3.4.3.4   Expansion and Contraction Joints

Expansion and contraction joints shall be made in accordance with the 
details shown or as otherwise specified.  Provide 1/2 inch thick transverse 
expansion joints where new work abuts an existing concrete.  Expansion 
joints shall be provided at a maximum spacing of 30 feet on center in 
sidewalks, unless otherwise indicated.  Contraction joints shall be 
provided at a maximum spacing of 6 linear feet in sidewalks and at a 
maximum spacing of 12 feet in slabs, unless otherwise indicated.  
Contraction joints shall be cut at a minimum of 1 inch(es) deep with a 
jointing tool after the surface has been finished.

3.5   CURING AND PROTECTION

Beginning immediately after placement and continuing for at least 7 days,  
all concrete shall be cured and protected from premature drying, extremes 
in temperature, rapid temperature change, freezing, mechanical damage, and 
exposure to rain or flowing water.  All materials and equipment needed for 
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adequate curing and protection shall be available and at the site of the 
placement prior to the start of concrete placement.  Preservation of 
moisture for concrete surfaces not in contact with forms shall be 
accomplished by one of the following methods:

a.  Continuous sprinkling or ponding.

b.  Application of absorptive mats or fabrics kept continuously wet.

c.  Application of sand kept continuously wet.

d.  Application of impervious sheet material conforming to ASTM C 171.

e.  Application of membrane-forming curing compound conforming to ASTM 
C 309, Type 1-D, on surfaces permanently exposed to view and Type 2 on 
other surfaces shall be accomplished in accordance with manufacturer's 
instructions.

The preservation of moisture for concrete surfaces placed against wooden 
forms shall be accomplished by keeping the forms continuously wet for 7 
days.  If forms are removed prior to end of the required curing period, 
other curing methods shall be used for the balance of the curing period.  
During the period of protection removal, the temperature of the air in 
contact with the concrete shall not be allowed to drop more than 25 degrees 
F within a 24 hour period.

3.6   TESTS AND INSPECTIONS

3.6.1   General

The individuals who sample and test concrete as required in this 
specification shall have demonstrated a knowledge and ability to perform 
the necessary test procedures equivalent to the ACI minimum guidelines for 
certification of Concrete Field Testing Technicians, Grade I.

3.6.2   Inspection Details and Frequency of Testing

3.6.2.1   Preparations for Placing

Foundation or construction joints, forms, and embedded items shall be 
inspected in sufficient time prior to each concrete placement by the 
Contractor to certify that it is ready to receive concrete.

3.6.2.2   Air Content

Air content shall be checked at least twice during each shift that concrete 
is placed for each class of concrete required.  Samples shall be obtained 
in accordance with ASTM C 172 and tested in accordance with ASTM C 231.

3.6.2.3   Slump

Slump shall be checked twice during each shift that concrete is produced 
for each class of concrete required.  Samples shall be obtained in 
accordance with ASTM C 172 and tested in accordance with ASTM C 143/C 143M.

3.6.2.4   Consolidation and Protection

The Contractor shall ensure that the concrete is properly consolidated, 
finished, protected, and cured.
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3.6.3   Action Required

3.6.3.1   Placing

The placing foreman shall not permit placing to begin until he has verified 
that an adequate number of acceptable vibrators, which are in working order 
and have competent operators, are available.  Placing shall not be 
continued if any pile is inadequately consolidated.

3.6.3.2   Air Content

Whenever a test result is outside the specification limits, the concrete 
shall not be delivered to the forms and an adjustment shall be made to the 
dosage of the air-entrainment admixture.

3.6.3.3   Slump

Whenever a test result is outside the specification limits, the concrete 
shall not be delivered to the forms and an adjustment should be made in the 
batch weights of water and fine aggregate.  The adjustments are to be made 
so that the water-cement ratio does not exceed that specified in the 
submitted concrete mixture proportion.

3.6.4   Reports

The results of all tests and inspections conducted at the project site 
shall be reported informally at the end of each shift and in writing weekly 
and shall be delivered within 3 days after the end of each weekly reporting 
period.  See Section 01451 CONTRACTOR QUALITY CONTROL.

       -- End of Section --
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SECTION 04810

NONBEARING MASONRY VENEER/STEEL STUD WALLS
08/02

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC)

AISC ASD Manual (1989) Manual of Steel Construction 
Allowable Stress Design

AMERICAN IRON AND STEEL INSTITUTE (AISI)

AISI Cold-Formed Spec (July 2002) Design of Cold-Formed Steel 
Structural Members and Commentary

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 123/A 123M (2001a) Zinc (Hot-Dip Galvanized) Coatings 
on Iron and Steel Products

ASTM A 153/A 153M (2001a) Zinc Coating (Hot-Dip) on Iron and 
Steel Hardware

ASTM A 82 (2001) Steel Wire, Plain, for Concrete 
Reinforcement

ASTM C 1072 (2000a) Measurement of Masonry Flexural 
Bond Strength

ASTM C 216 (2001a) Facing Brick (Solid Masonry Units 
Made from Clay or Shale)

ASTM C 270 (2001a) Mortar for Unit Masonry

ASTM C 494/C 494M (1999ae1) Chemical Admixtures for Concrete

ASTM C 665 (2001e1) Mineral-Fiber Blanket Thermal 
Insulation for Light Frame Construction 
and Manufactured Housing

ASTM C 67 (2002) Sampling and Testing Brick and 
Structural Clay Tile

ASTM C 780 (2000) Preconstruction and Construction 
Evaluation of Mortars for Plain and 
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Reinforced Unit Masonry

ASTM C 91 (2001) Masonry Cement

ASTM C 954 (2000) Steel Drill Screws for the 
Application of Gypsum Panel Products or 
Metal Plaster Bases to Steel Studs from 
0.033 in. (0.84 mm) to 0.112 in. (2.84 mm) 
in Thickness

ASTM D 1330 (2000) Rubber Sheet Gaskets

ASTM D 2103 (1997) Polyethylene Film and Sheeting

ASTM D 226 (1997a) Asphalt-Saturated Organic Felt 
Used in Roofing and Waterproofing

AMERICAN SOCIETY OF HEATING, REFRIGERATING AND AIR-CONDITIONING 
ENGINEERS (ASHRAE)

ASHRAE Hdbk-IP (2001) Fundamentals Handbook, I-P Edition

AMERICAN WELDING SOCIETY (AWS)

AWS D1.3 (1998) Structural Welding Code - Sheet 
Steel

U.S. DEPARTMENT OF COMMERCE (DOC)

PS-1 (1996) Construction and Industrial Plywood 

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only or as 
otherwise designated.  When used, a designation following the "G" 
designation identifies the office that will review the submittal for the 
Government.  The following shall be submitted in accordance with Section 
01330 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Detail Drawings; G, ED

  Details of cold-formed steel framing and support around 
openings, including framing connections, steel lintels, steel 
shelf angles, attachment to other building elements and bridging.  
Drawings shall indicate thickness, material, dimensions, 
protective coatings, and section properties of all steel lintels 
and shelf angles used in exterior wall framing.  Drawings shall 
also indicate size and type of all fasteners including size and 
type of all welds.   

SD-04 Samples

Expansion Joint Materials; G, ED
Clay or Shale Brick; G, ED
Sample Panel; G, ED
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  A portable panel, approximately 2 by 2 feet, containing 
approximately 24 brick facings to establish the range of color and 
texture.  One of each type of masonry veneer anchor used.

SD-06 Test Reports

Masonry Veneer/Steel Stud Wall System; G, ED

  Calculations demonstrating the structural adequacy of steel 
lintels and shelf angles for the calculated gravity loads being 
supported; this analysis shall be in accordance with AISC ASD 
Manual.  Test results demonstrating that the veneer anchors are 
structurally adequate to resist the specified loadings shall be 
submitted for approval.  Calculations demonstrating the insulation 
shown on the drawings provides the specified U-value for heat 
transmission of the completed exterior wall construction; this 
analysis shall be in accordance with ASHRAE Hdbk-IP.  
Manufacturer's descriptive data and installation instructions for 
the insulation, the vapor barrier and the moisture barrier.

SD-07 Certificates

Clay or Shale Brick; 
Joint Reinforcement; 
Insulation; 
Exterior Sheathing; 
Moisture Barrier; 
Vapor Retarder; 
Veneer Anchors; 
Welding; 

  Certificates stating that the materials and welders meet the 
requirements specified.  Each certificate shall be signed by an 
authorized certification official and shall include their 
organization and position and shall identify the products covered 
under their certifying signature.

1.3   DELIVERY, HANDLING AND STORAGE

Materials shall be delivered and handled avoiding chipping, breakage, 
bending or other damage, and contact with soil or other contaminating 
materials.  The masonry products shall be stored off the ground and 
protected from inclement weather.  Cementitious materials shall be 
delivered in unopened containers plainly marked and labeled with 
manufacturer's names and brands.  Cementitious materials shall be stored in 
dry, weather-tight enclosures or covers.  Sand and other aggregates shall 
be stored preventing contamination or segregation and under a weather-tight 
covering permitting good air circulation.  Finish of the framing members 
shall be maintained at all times, using an approved high zinc dust content 
galvanizing repair paint whenever necessary to prevent the formation of 
rust.  Insulation, moisture barrier, and gypsum sheathing shall be stored 
in dry, well ventilated, weather-tight areas protected from sunlight and 
excessive heat.  Air infiltration type vapor barrier shall be stored in 
accordance with the manufacturer's recommendations.

1.4   EFFLORESCENCE TESTS

Efflorescence tests shall be performed by an approved commercial testing 
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laboratory.  Sampling for the tests shall be the responsibility of the 
Contractor.  Brick shall be sampled and tested for efflorescence in 
accordance with ASTM C 67 and the rating shall be:  "not effloresced".

PART 2   PRODUCTS

2.1   VENEER WYTHE

The source of masonry materials which will affect the appearance of the 
finished work shall not be changed after the work has started except with 
the Contracting Officer's approval.  

2.1.1   Clay or Shale Brick
  
Clay or shale brick veneer shall be masonry units conforming to ASTM C 216, 
Type FBS.  Color range and texture shall be as indicated and shall conform 
to the approved sample.  Grade SW shall be used for all brickwork.  Brick 
unit sizes shall be modular.

2.2   MORTAR

Mortar shall conform to ASTM C 270, Type S .  Mortar mix shall be based on 
proportion specifications.  Laboratory testing of mortar shall be in 
accordance with the preconstruction evaluation of mortar section of ASTM C 
780.  Cement shall have a low alkali content and be of one brand.  
Aggregates shall be from one source.

2.2.1   Masonry Cement

Masonry cement in conformance with ASTM C 91 may be used in the mortar.  
When using a masonry cement a comparative test shall be performed between a 
Portland cement-lime mortar and the masonry cement mortar proposed for the 
project to evaluate the ASTM C 1072 bond and the ASTM C 780 compressive 
strength of the two mixes.  The test shall be conducted with the proposed 
masonry units for the project.  The masonry cement mortar will be 
acceptable if the bond and compressive strength values are equal to or 
higher than the portland cement-lime mix.  The air-content of the masonry 
cement shall be limited to 12 percent maximum.

2.2.2   Admixtures

In cold weather, a non-chloride based accelerating admixture may be used 
subject to approval.  Accelerating admixtures shall be non-corrosive, 
contain less than 0.2 percent chlorides, and conform to ASTM C 494/C 494M, 
Type C.

2.3   COLD-FORMED STEEL FRAMING

Cold-formed framing shall consist of steel studs, top and bottom tracks, 
runners, horizontal bridging, and other cold-formed members and other 
accessories.  Metal framing for interior partitions are specified in 
Section 09250 GYPSUM BOARD.  Metal framing for exterior brick veneer 
wallsis specified in Section 05400A.

2.4   INSULATION

The Contractor shall comply with EPA requirements in accordance with 
Section 01670 RECYCLED / RECOVERED MATERIALS.
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2.4.1   Blanket Insulation

Insulation placed between the steel studs shall be batt or blanket type 
mineral wool conforming to ASTM C 665, Type III.

2.5   GYPSUM WALLBOARD

Gypsum wallboard that is installed on the interior side of the cold-formed 
steel framing system shall be as specified in Section 09250 GYPSUM BOARD.

2.6   EXTERIOR SHEATHING

Plywood sheathing that is installed on the exterior side of the cold-formed 
steel framing system shall have a minimum thickness of 1/2 inch and shall 
be 4 feet wide.  Plywood sheathing shall be in accordance with PS-1, grade 
C-D with exterior glue.

2.7   MOISTURE PROTECTION

2.7.1   Moisture Barrier

The moisture barrier shall be 15-lb asphalt-saturated felt conforming to 
ASTM D 226 Type I (No. 15).

2.7.2   Vapor Retarder

The vapor retarder shall be polyethylene film conforming to ASTM D 2103, 6 
mil minimum thickness, applied to interior surface of studs.

2.7.3   Staples

Staples for attaching the moisture barrier to the exterior sheathing shall 
be the type and size best suited to provide a secure connection.  Staples 
shall be made from either galvanized steel or stainless steel wire.

2.7.4   Joint Tape

Tape for sealing the joints in the vapor retarder shall be laminated tape 
with pressure sensitive adhesive as recommended by the manufacturer of the 
polyethylene film.

2.8   VENEER ANCHORS

Anchor assemblies for the attachment of the masonry veneer to the 
cold-formed steel framing shall be designed for the design loadings shown.  
Anchors shall transfer the design loadings from the masonry veneer to the 
cold-formed steel framing system or other support without exceeding the 
allowable stresses and deflections in the anchors.  Length of anchor wires 
shall be such that the outermost wires lie between 1-1/4 inch from each 
face of the masonry veneer.  Anchors wires shall not have drips.  Wires for 
veneer anchors shall be rectangular or triangular hoops formed from 3/16 
inch diameter steel wire conforming to ASTM A 82.  Anchor assemblies 
including wires and anchor plates shall be hot-dip galvanized conforming to 
ASTM A 153/A 153M, Class B-2.  The veneer anchor shall have a minimum 
capacity of 200 pounds.  The load-displacement capacity of each veneer 
anchor, both in direct pull-out for tension and compression, shall be not 
less than 2000 pounds per inch or a deflection of 0.05 inches per 100 pounds
 of load in tension or compression.  In the direction perpendicular to the 
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masonry veneer, the anchor assembly shall have a maximum play of 1/16 inch.

2.8.1   Adjustable Pintle-Eye Type Wire Anchors

Adjustable pintle-eye type wall anchors shall be two pieces rectangular 
type double pintle anchors.

2.9   CONNECTIONS

Screws, bolts and anchors shall be hot-dip galvanized in accordance with 
ASTM A 123/A 123M or ASTM A 153/A 153M as appropriate.

2.9.1   Framing Screws, Bolts and Anchors

Screws, bolts and anchors used in the assembly of the cold-formed steel 
framing system shall be as required by design of the framing system for the 
specified loading.

2.9.2   Welding

Welded connections shall  be designed and all welding shall be performed in 
accordance with AWS D1.3, as modified by AISI Cold-Formed Spec.  Welders 
shall be qualified in accordance with AWS D1.3.  All welds shall be cleaned 
and touched-up with zinc-rich paint.

2.9.3   Veneer Anchor Screws

Screws for attachment of the veneer anchors to the cold-formed steel 
framing members shall be as required by design to provide the needed 
pullout load capacity but not less than No. 12.  Screws shall be shown on 
the detail shop drawings.  The length of screws shall be such that the 
screws penetrate the holding member by not less than 5/8 inch.

2.9.4   Gypsum Sheathing Screws

Screws for attachment of gypsum sheathing to cold-formed steel framing 
shall conform to ASTM C 954.

2.10   SYNTHETIC RUBBER WASHERS

Synthetic rubber washers for placement between veneer anchors and the 
moisture barrier on the outside face of the exterior sheathing shall 
conform to ASTM D 1330, Grade I.

2.11   FLASHING

Copper or stainless steel flashing shall conform to the requirements in 
Section 07600N FLASHING AND SHEET METAL.  Flashing shall be supplied in a 
continuous sheet extending from the exterior sheathing across the cavity 
and through the masonry veneer as shown.

2.12   STEEL LINTELS AND SHELF ANGLES

Steel shapes used for lintels and shelf angles shall conform to ASTM A 36/A 
36M.  Lintels and shelf angles shall be provided as shown.  These steel 
members shall be hot-dip galvanized in accordance with ASTM A 123/A 123M.

2.13   CAULKING AND SEALANTS
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Caulking and sealants shall be as specified in Section 07920N JOINT 
SEALANTS.

PART 3   EXECUTION

3.1   GENERAL INSTALLATION REQUIREMENTS

Wall sections, types of construction and dimensions shall be as shown.  
Metal door and window frames and other special framing shall be built and 
anchored into the wall system as indicated.

3.2   STEEL STUD WALL FRAMING

Top and bottom tracks shall be securely anchored to resist track rotation 
by alternating fastener locations to provide two rows, one row near each 
track flange as shown on the drawings. Both flanges of all steel studs 
shall be securely fastened with screws to the flanges of the top and bottom 
tracks as shown on the drawings.  All details for affixing steel studs to 
runners and all other sheet steel framing members shall be as shown on the 
drawings.  Horizontal bridging shall be provided as necessary.  Studs shall 
be spaced 16 inches on center.  Coordinate stud spacing with sheathing and 
anchor requirements.  At wall openings for doors, windows and other similar 
features, the framing system shall provide for the installation and 
anchorage of the required subframes or finish frames.  Steel frames shall 
be securely attached through built-in anchors to the nearest stud on each 
side of the opening with self-drilling screws.  Double studs shall be 
provided at both jambs of all door openings.  Door frames and other 
built-in items shall be spot grouted at the jamb anchor locations.

3.3   INSULATION

The actual installed thickness of insulation shall provide a maximum 
thermal R of 19 for the completed exterior wall construction as determined 
in accordance with ASHRAE Hdbk-IP.  Insulation thickness shall be as shown 
on the approved drawings.  Installation, except as otherwise specified or 
shown, shall be in accordance with the manufacturer's instructions which 
shall be approved by the Contracting Officer.  Insulation shall be 
installed between wall framing members.  Insulation with facings shall be 
secured to the sides of the framing members to provide a continuous seal so 
that the entire weight of the insulation is carried by the framing members. 
 Where electrical outlets, ducts, pipes, vents or other utility items 
occur, insulation shall be placed on the dry side of the item away from 
excessive humidity.

3.4   GYPSUM WALLBOARD

Gypsum wallboard shall be installed on the interior face of the cold-formed 
steel framing system.  Installation shall be as specified in Section 09250 
GYPSUM BOARD.

3.5   EXTERIOR SHEATHING

Sheathing shall be installed on the exterior face of the cold-formed steel 
framing system with self-drilling screws.  Screws shall be located a 
minimum of 3/8 inch from the ends and edges of sheathing panels and shall 
be spaced not more than 8 inches on each supporting member except at 
vertical slip joints, the sheathing shall be connected to the vertical 
studs to prevent movement of the slip joint.  Edges and ends of  sheathing 
panels shall be butted snugly with vertical joints staggered to provide 
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full and even support for the moisture barrier.  Holes and gaps resulting 
from abandoned screw installations, from damage to panels, and from cutting 
and fitting of panels at junctures with doors, windows, foundation walls, 
floor slabs and other similar locations shall be filled with exterior 
rubber-base caulk.

3.6   MOISTURE PROTECTION

3.6.1   Moisture Barrier

The asphalt-saturated felt or other approved moisture barrier shall be 
installed on the outer face of the exterior sheathing.  The moisture 
barrier shall be installed horizontally and shingled with each sheet lapped 
not less than 6 inches over the sheet below.  Vertical end joints shall be 
lapped not less than 6 inches and shall be staggered.  Attachment of the 
moisture barrier shall be with staples spaced not greater than 16 inches on 
center or as required by the manufacturer.

3.7   VENEER ANCHORS

Veneer anchors shall be attached with screws through the sheathing to the 
steel studs or other support members at the locations shown.  Veneer 
anchors shall be installed with the outermost wires lying between 5/8 inch 
from each face of the masonry veneer.  Synthetic rubber washers shall be 
used between the anchor connector plates and the moisture barrier.  A 
clutch torque slip screw gun shall be used on screws attaching veneer 
anchors to cold-formed steel members.  Veneer anchors with corrugated sheet 
metal or wire mesh members extending across the wall cavity shall not be 
used.  There shall be one veneer anchor for each two square feet of wall 
and shall be attached to steel studs and other supports with a maximum 
spacing of 24 inches on center.  For pintle-eye anchors the vertical 
distance between the pintle section horizontal wires and the eye section 
horizontal wires shall not exceed 1/2 inch.

3.8   THROUGH-WALL FLASHING

Continuous flashing shall be provided at the bottom of the wall cavity just 
above grade.  Flashing shall also be provided above and below openings at 
lintels and sills, at shelf angles, and as indicated on the drawings.  
Flashing shall be as detailed and as specified in Section 07600N FLASHING 
AND SHEET METAL.  Flashing shall be lapped a minimum of 6 inches at joints 
and shall be sealed with a mastic as recommended by the flashing 
manufacturer.  Ends over doors, windows and openings shall be turned up and 
secured.  Flashing shall be lapped under the moisture barrier a minimum of 
6 inches and securely attached to the sheathing.  Flashing shall extend 
through the exterior face of the masonry veneer and shall be turned down to 
form a drip.

3.9   MASONRY VENEER

Exterior masonry wythes shall be constructed to the thickness indicated on 
the drawings.  A cavity consisting of a 2 inch minimum width air space will 
be provided between the moisture barrier and the masonry veneer.  Masonry 
veneer shall not be installed until the exterior sheathing, moisture 
barrier, veneer anchors and flashing have been installed on the cold-formed 
steel framing system.  Extreme care shall be taken to avoid damage to the 
moisture barrier and flashing during construction of the masonry veneer.  
Any portion of the moisture barrier and flashing that is damaged shall be 
repaired or replaced prior to completion of the veneer.  Masonry shall be 
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placed in running bond pattern.  Vertical joints on alternating courses 
shall be aligned and kept vertically plumb.  Solid masonry units shall be 
laid in a non-furrowed full bed of mortar, beveled and sloped toward the 
center of the wythe on which the mortar is placed.  Units shall be shoved 
into place so that the vertical mortar joints are completely full and 
tight.  Units that have been disturbed after the mortar has stiffened shall 
be removed, cleaned and relaid.  Mortar which protrudes more than 1/2 inch 
into the cavity space shall be removed.  Means shall be provided to ensure 
that the cavity space is kept clean of mortar droppings and other loose 
debris.  Chases and raked-out joints shall be kept free from mortar and 
debris.  Faces of units used in finished exposed areas shall be free from 
chipped edges, material texture or color defects or other imperfections 
distracting from the appearance of the finished work.

3.9.1   Surface Preparation

Surfaces on which masonry is to be laid shall be cleaned of laitance or 
other foreign material.  No units having a film of water shall be laid.

3.9.2   Hot Weather Construction

Temperatures of masonry units and mortar shall not be greater than 120 
degrees F when laid.  Masonry erected when the ambient air temperature is 
more than 99 degrees F in the shade and when the relative humidity is less 
than 50 percent shall be given protection from the direct exposure to wind 
and sun for 48 hours after the installation.

3.9.3   Cold Weather Construction

Temperatures of masonry units and mortar shall not be less than 40 degrees F
 when laid.  When the ambient air temperature is 32 degrees F or less, 
masonry veneer under construction shall be protected and maintained at a 
temperature greater than 32 degrees F for a period of 48 hours after 
installation.  The proposed method of maintaining the temperature within 
the specified range shall be submitted for approval prior to 
implementation.  No units shall be laid on a surface having a film of frost 
or water.

3.9.4   Tolerances

Masonry shall be laid plumb, level and true to line within the tolerances 
specified in TABLE 1.  All masonry corners shall be square unless otherwise 
indicated on the drawings.

TABLE 1

               Variation From Plumb
              ______________________

           In adjacent units    1/8 inch
           In 10 feet           1/4 inch
           In 20 feet           3/8 inch
           In 40 feet or more   1/2 inch

           Variation From Level Or Grades
          ________________________________

           In 10 feet           1/8 inch
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           In 20 feet           1/4 inch
           In 40 feet or more   1/2 inch

        Variation From Linear Building Lines
       ______________________________________

           In 20 feet           1/2 inch
           In 40 feet or more   3/4 inch

   Variation From Cross Sectional Dimensions Of Walls
 ____________________________________________________

           Plus                 1/2 inch
           Minus                1/4 inch

3.9.5   Mixing of Mortar

Mortar shall be mixed in a mechanically operated mortar mixer for at least 
3 minutes but not more than 5 minutes.  Measurement of ingredients for 
mortar shall be  by volume.  Measurement of sand shall be accomplished by 
the use of a container of known capacity or shovel count based on a 
container of known capacity.  Water shall be mixed with the dry ingredients 
in sufficient amount to provide a workable mixture which will adhere to the 
vertical surfaces of the masonry units.  Mortar that has stiffened because 
of loss of water through evaporation shall be retempered by adding water to 
restore the proper consistency and workability.  Mortar that has reached 
its initial set or that has not been used within 2-1/2 hours shall be 
discarded.

3.9.6   Cutting and Fitting

Wherever possible, full units shall be used in lieu of cut units.  Where 
cut units are required to accommodate the design, cutting shall be done by 
masonry mechanics using power masonry saws.  Wet-cut units shall be dried 
to the same surface-dry appearances of uncut units before being placed in 
the work.  Cut edges shall be clean, true and sharp.  Openings to 
accommodate pipes, conduits, and other accessories shall be neatly formed 
so that framing or escutcheons required will completely conceal the cut 
edges.  Insofar as practicable, all cutting and fitting shall be 
accomplished while masonry work is being erected.  Brick rowlock corners 
shall be mitred neatly for a smooth, continuous sill course.

3.9.7   Masonry Units

When being laid, masonry units shall have suction sufficient to hold the 
mortar and to absorb water from the mortar, but shall be damp enough to 
allow the mortar to remain in a plastic state to permit the unit to be 
leveled and plumbed immediately after being laid without destroying bond.  
Masonry units with frogging shall be laid with the frog side down and 
better or face side exposed to view.  Masonry units that are cored, 
recessed or otherwise deformed may be used in sills or in other areas 
except where deformations will be exposed to view.

3.9.8   Mortar Joints

Mortar joint widths shall be uniform and such that the specified widths are 
maintained throughout.  Joints shall be of thickness equal to the 
difference between the actual and nominal dimensions of the masonry units 
in either height or length but in no case shall the joints be less than 1/4 
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inch nor more than 1/2 inch wide.  Joints shall be tooled slightly concave. 
 Tooling shall be accomplished when mortar is thumbprint hard and in a 
manner that will compress and seal the mortar joint and produce joints of 
straight and true lines free of tool marks.

3.9.9   Veneer Joints

Brick expansion joints shall be provided at the locations shown on the 
drawings.  Joints shall be clean and free of mortar and shall contain only 
backer rod and sealant, installed in accordance with Section 07920N JOINT 
SEALANTS.  

3.9.10   Weep Holes

Weep holes shall be provided at all flashing locations at intervals of 24 
inches.  Weep holes shall be placed in head joints just above the flashing. 
 Weep holes shall be formed by leaving head joints open, or head joint 
vents may be used.  Weep holes shall be kept free of mortar and other 
obstructions.

3.9.11   Head Joint Vents

Head joint vents shall be provided near the top of the veneer wythe at the 
same spacing as the weep holes.

3.9.12   Discontinuous Work

When necessary to temporarily discontinue the work, masonry shall be 
stepped back for joining when work resumes.  Toothing may be used only when 
specifically approved.  Before resuming work, loose mortar shall be removed 
and the exposed joint shall be thoroughly cleaned.  Top of walls subjected 
to rain or snow shall be covered with nonstaining waterproof covering or 
membrane when work is not in process.  Covering shall extend a minimum of 2 
feet down on each side of the wall and shall be held securely in place.

3.9.13   Cleaning

Mortar daubs or splashings shall be completely removed from finished 
exposed masonry surfaces before they harden or set up.  Before completion 
of the work, defects in mortar joints shall be raked out as necessary, 
filled with mortar, and tooled to match the adjacent existing mortar in the 
joints.  The proposed cleaning method shall be done on the sample wall 
panel and the sample panel shall be examined for discoloration or stain.  
If the sample panel is discolored or stained, the method of cleaning shall 
be changed to ensure that the masonry surfaces in the structure will not be 
adversely affected.  Masonry surfaces shall not be cleaned, other than 
removing excess surface mortar, until mortar in joints has hardened.  
Cleaning shall be accomplished with the use of stiff bristle fiber brushes, 
wooden paddles, wooden scrapers, or other suitable nonmetallic tools.  The 
exposed brick surfaces shall be saturated with water and cleaned with a 
proprietary brick cleaning agent recommended by the clay products 
manufacturer.  The cleaning agent shall not adversely affect the brick 
masonry surfaces.  Proprietary cleaning agents shall be used in conformance 
with the cleaning product manufacturer's printed recommendations. 
Efflorescence or other stains shall be removed in conformance with the 
recommendations of the masonry unit manufacturer.  After construction and 
cleaning, masonry surfaces shall be left clean, free of mortar daubs, 
stain, and discolorations, including scum from cleaning operations, and 
will have tight mortar joints throughout.  Metallic tools and brushes shall 
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not be used for cleaning.

    -- End of Section --
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SECTION 05400A

COLD-FORMED STEEL FRAMING
01/02

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN IRON AND STEEL INSTITUTE (AISI)

AISI Cold-Formed Spec (1996) Specification & Commentary for the 
Design of Cold-Formed Steel Structural 
Members (Part V of the Cold-Formed Steel 
Design Manual)

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 123/A 123M (2001) Zinc (Hot-Dip Galvanized) Coatings 
on Iron and Steel Products

ASTM A 153/A 153M (2001) Zinc Coating (Hot-Dip) on Iron and 
Steel Hardware

ASTM A 370 (1997a) Mechanical Testing of Steel 
Products

ASTM A 653/A 653M (2000) Steel Sheet, Zinc-Coated 
(Galvanized) or Zinc-Iron Alloy-Coated 
(Galvannealed) by the Hot-Dip Process

ASTM B 633 (1985; R 1998) Electrodeposited Coatings 
of Zinc on Iron and Steel

ASTM C 1007 (2000) Installatiion of Load Bearing 
(Transverse and Axial) Steel Studs and 
Related Accessories

ASTM C 955 (2000a) Load-Bearing (Transverse and 
Axial) Steel Studs, Runners (Tracks), and 
Bracing or Bridging for Screw Application 
of Gypsum Panel Products and Metal Plaster 
Bases

ASTM E 329 (2000b) Agencies Engaged in the Testing 
and/or Inspection of Materials Used in 
Construction

AMERICAN WELDING SOCIETY (AWS)

AWS D1.3 (1998) Structural Welding Code - Sheet 
Steel
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SOCIETY OF AUTOMOTIVE ENGINEERS INTERNATIONAL (SAE)

SAE J 78 (1998) Steel Self Drilling Tapping Screws 

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Framing Components; G, ED

  a.  Cross sections, plans, and/or elevations showing component 
types and locations for each framing application; including shop 
coatings and material thicknesses for each framing component.

  b.  Connection details showing fastener type, size, quantity, 
location, and other information to assure proper installation.

  c.  Drawings depicting truss configuration, dimensions, 
components, locations, spacing, truss loading, permanent truss 
bridging and web bracing, and material sizes and gages.

  d.  Shop drawings for load-bearing members and connections shall 
be signed and sealed by a North Carolina Professional Engineer.

SD-07 Certificates

Mill Certificates; 

  Mill certificates or test reports from independent testing 
agency, qualified in accordance with ASTM E 329, showing that the 
steel sheet used in the manufacture of each cold-formed component 
complies with the minimum yield strengths and uncoated steel 
thickness specified.  Test reports shall be based on the results 
of three coupon tests in accordance with ASTM A 370.

Welds; 

  Certified copies of welder qualifications test records showing 
qualification in accordance with AWS D1.3.

SD-08 Calculations

Load-Bearing Cold-Formed Steel Framing, Trusses

Design Calculations Bearing

The NC seal and signature of a professional engineer from North 
Carolina.

1.3   DELIVERY, HANDLING AND STORAGE
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Materials shall be delivered and handled preventing bending or other 
damage, and avoiding contact with soil or other contaminating materials.  
Finish of the framing members shall be maintained at all times, using an 
approved high zinc dust content, galvanizing repair paint whenever 
necessary to prevent the formation of rust.

PART 2   PRODUCTS

2.1   STEEL STUDS, JOISTS, TRUSSES, TRACKS, BRACING, BRIDGING, AND ACCESSORIES

Framing components shall comply with ASTM C 955 and the following:

a.  Material shall be corrosion-resistant steel complying with ASTM A 
653/A 653M, Grade  33 or higher, having a minimum yield of  33,000 
psi and a G 60 minimum zinc coating.

b.  Minimum uncoated steel thickness (design thickness times 0.95):

(1).  Studs and Tracks: 0.0329 inch minimum. 

(2).  Bracing and bridging: Thickness as shown on the shop 
drawings.

(3).  Accessories: Standard thickness as provided by the 
manufacturer.

c.  Stud and Track web depth: 3-5/8, 6 inches.  See Drawings.

d.  Stud flange width:  1-5/8 inches minimum.

2.2   MARKINGS

Studs and track shall have product markings on the web of the section.  The 
markings shall be repeated throughout the length of the member at a maximum 
spacing of  4 feet on center and shall be legible and easily read.  The 
product marking shall include the following:

a.  Manufacturer's identification.

b.  Minimum delivered uncoated steel thickness.

c.  Protective coating designator.

d.  Minimum yield strength.

2.3   CONNECTIONS

Screws for steel-to-steel connections shall be self-drilling tapping in 
compliance with SAE J 78 of the type, size, and location as shown on the 
shop drawings.  Electroplated screws shall have a Type II coating in 
accordance with ASTM B 633.  Screws, bolts, and anchors shall be hot-dipped 
galvanized in accordance with ASTM A 123/A 123M or ASTM A 153/A 153M as 
appropriate.  Screws bolts, and anchors shall  be hot dipped galvanized in 
accordance with ASTM A 123/A 123Mor ASTM A 153/A 153M as appropriate.

PART 3   EXECUTION

3.1   Delivery, Handling and Storage
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   a.  Materials shall be delivered and handled in a manner to avoid 
bending or other damage and to avoid contact with the soil or other 
contaminating materials.

   b.  Finish of the framing members shall be maintained at all times, 
using an approved high zinc dust content galvanizing repair paint whenever 
necessary to prevent the formation of rust.

3.2   DESIGN

Supplier of cold-formed metal trusses shall be responsible for the design 
of trusses, permanent bridging, permanent bracing, connections, and 
tie-down straps.

Supplier of cold-formed framing for load-bearing joists and studs shall be 
responsible for the design of those members along with the connections and 
permanent bracing for those members.  Minimum sizes for members are given 
on the drawings.

Design loads shall comply with Army TM 5-809-1 (May 1992):  Structural 
Design Criteria Loads.  See drawings for specific load criteria.

3.3   CONNECTIONS

3.3.1   Welds

All welding shall be performed in accordance with AWS D1.3, as modified by 
AISI Cold-Formed Spec.  All welders, welding operations, and welding 
procedures shall be qualified according to AWS D1.3.  All welds shall be 
cleaned and coated with rust inhibitive galvanizing paint.

3.3.2   Screws

Screws shall be of the self-drilling, self-tapping and type size.  Screw 
penetration through joined materials shall not be less than three exposed 
threads.  Minimum spacings and edge distances for screws shall be as 
specified in AISI Cold-Formed Spec.  Screws covered by sheathing materials 
shall have low profile heads.

3.4   INSTALLATION

3.4.1   General Requirements

a.  Prefabricated frames shall be square, with components attached to 
prevent racking during fabrication, transportation, and lifting.  
Design and construction of frames shall include provisions for 
lifting.

b.  Cutting of steel framing shall be by saw, shear, or plasma cutting 
equipment.  Oxyacetylene torch cutting is not permitted.

c.  Temporary bracing shall be provided and remain in place until work 
is permanently stabilized.

d.  Abutting lengths of track shall be butt-welded, spliced, or each 
length securely anchored to a common structural element.  Track 
shall be securely anchored to the supporting structure as shown on 
the drawings.
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e.  Splicing of framing components, other than track and tension 
members, is not permitted.

f.  Wire tying of framing members is not permitted.

3.4.2   Non-Load Bearing Walls (Interior walls)

a.  Studs shall be spaced at 16 inches on center.

b.  Studs shall be plumbed, aligned, and secured to the continuous 
runner tracks at each end, unless the stud end terminates at a 
deflection track.

c.  Tracks shall be securely anchored to the supporting structure as 
shown on the drawings.

d.  Bridging spaced at 48 inches shall be installed prior to the 
installation of facing materials.

e.  Framed wall openings shall include headers and supporting 
components as shown on the drawings.  Headers shall be installed 
in all openings that are larger than the stud spacing in a wall.

f.  At wall openings for doors, windows and other similar features, 
the framing system shall provide for the installation and 
anchorage of the required subframes or finish frames.  Steel 
frames shall be securely attached through built-in anchors to the 
nearest stud on each side of the opening with self-drilling 
screws.  Double studs shall be provided at both jambs of all door 
openings.  

g.  Installation of sheathing, wallboards, or any other collateral 
material shall be performed in accordance with the product 
manufacturer's specifications.

h.  Components (Deflection Track and/or Slide Clips) shall be provided 
at locations shown on the drawings to accommodate potential 
movements of Primary Frames.  Construction shall accommodate a 
vertical movement of 0.5 inches.

3.4.3   Load Bearing Walls

3.4.3.1   Axial Load

Installation shall comply with ASTM C 1007 and the following:

a.  Studs shall be spaced at 16 inches on center.

b.  Studs shall be installed seated squarely against the web of the 
top and bottom track to assure transfer of axial load.  Studs 
shall be plumbed, aligned, and secured to the continuous runner 
tracks at each end before the installation of components which 
induce axial load.

c.  Studs, other than at framed openings, shall align vertically to 
allow for full transfer of the loads to the foundation.  Vertical 
alignment shall be maintained at floor/wall intersections.  Where 
vertical alignment is not possible, a continuous load distribution 
member at the top track shall be provided as shown on the drawings.
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d.  Foundation bearing bottom track shall rest on a continuous, 
uniform, and level bearing surface.

e.  Tracks shall be securely anchored to the supporting structure as 
shown on the drawings.

f.  Bridging spaced at 48 inches shall be installed prior to loading 
and the installation of facing materials.

g.  Framed wall openings shall include headers and supporting 
components as shown on the drawings.  Headers shall be installed 
in all openings which are larger than the stud spacing in a wall.

h.  At wall openings for doors, windows and other similar features, 
the framing system shall provide for the installation and 
anchorage of the required subframes or finish frames.  Steel 
frames shall be securely attached through built-in anchors to the 
nearest stud on each side of the opening with self-drilling 
screws.  Double studs shall be provided at both jambs of all door 
openings.

i.  Installation of sheathing, wallboards, or any other collateral 
material shall be performed in accordance with the product 
manufacturer's specifications.

3.4.3.2   Lateral Load (Shear Wall Panels)

Plywood shear wall panels shall be installed at the locations shown and 
stud spacing and arrangement shall be as shown.

3.4.4   Joists

a.  Joists shall be spaced as shown on drawings.

b.  Uniform and level joist bearing at the foundation wall shall be 
provided by means of shims and/or shrink grout.

c.  Web stiffeners at support locations and at points of concentrated 
loads shall be provided as required.

d.  Joists and trusses shall align vertically with load bearing studs. 
 Where vertical alignment is not possible, a continuous load 
distribution member at the top track shall be provided.

e.  Bridging shall be installed prior to loading.

f.  Additional framing around openings shall be provided when the 
width of the opening exceeds the typical joist spacing.

3.4.5   Trusses

a.  Trusses shall be spaced as shown on drawings.

b.  Trusses shall align vertically with load bearing studs.  Where 
vertical alignment is not possible, a continuous load distribution 
member at the top track shall be provided.

c.  Trusses shall be bridged and braced as required before the 
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installation of collateral materials.

d.  Temporary bracing shall be provided and remain in place until work 
is permanently stabilized.

3.5   TOLERANCES

Vertical alignment (plumbness) of studs shall be within 1/960th of the 
span.  Horizontal alignment (levelness) of walls shall be within 1/960th of 
their respective lengths.  Spacing of studs shall not be more than plus 1/8 
inch from the designed spacing providing the cumulative error does not 
exceed the requirements of the finishing material.

    -- End of Section --
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SECTION 05500A

MISCELLANEOUS METAL
01/02

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 123/A 123M (2001) Zinc (Hot-Dip Galvanized) Coatings 
on Iron and Steel Products

ASTM A 53/A 53M (2001) Pipe, Steel, Black and Hot-Dipped, 
Zinc-Coated, Welded and Seamless

ASTM A 653/A 653M (2000) Steel Sheet, Zinc-Coated 
(Galvanized) or Zinc-Iron Alloy-Coated 
(Galvannealed) by the Hot-Dip Process

ASTM A 924/A 924M (1999) General Requirements for Steel 
Sheet, Metallic-Coated by the Hot-Dip 
Process

AMERICAN WELDING SOCIETY (AWS)

AWS D1.1 (2000) Structural Welding Code - Steel

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 10 (1998; Errata 10-98-1) Portable Fire 
Extinguishers

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Miscellaneous Metal Items; G

  Detail drawings indicating material thickness, type, grade, and 
class; dimensions; and construction details.  Drawings shall 
include catalog cuts, erection details, manufacturer's descriptive 
data and installation instructions, and templates.  Detail 
drawings for the following items: access doors and panels.
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1.3   GENERAL REQUIREMENTS

The Contractor shall verify all measurements and shall take all field 
measurements necessary before fabrication.  Welding to or on structural 
steel shall be in accordance with AWS D1.1.  Items specified to be 
galvanized, when practicable and not indicated otherwise, shall be hot-dip 
galvanized after fabrication.  Galvanizing shall be in accordance with ASTM 
A 123/A 123M, ASTM A 653/A 653M, or ASTM A 924/A 924M, as applicable.  
Exposed fastenings shall be compatible materials, shall generally match in 
color and finish, and shall harmonize with the material to which fastenings 
are applied.  Materials and parts necessary to complete each item, even 
though such work is not definitely shown or specified, shall be included.  
Poor matching of holes for fasteners shall be cause for rejection.  
Fastenings shall be concealed where practicable.  Thickness of metal and 
details of assembly and supports shall provide strength and stiffness.  
Joints exposed to the weather shall be formed to exclude water.

1.4   DISSIMILAR MATERIALS

Where dissimilar metals are in contact, or where aluminum is in contact 
with concrete, mortar, masonry, wet or pressure-treated wood, or absorptive 
materials subject to wetting, the surfaces shall be protected with a coat 
of bituminous paint or asphalt varnish.

1.5   WORKMANSHIP

Miscellaneous metalwork shall be well formed to shape and size, with sharp 
lines and angles and true curves.  Drilling and punching shall produce 
clean true lines and surfaces.  Welding shall be continuous along the 
entire area of contact except where tack welding is permitted.  Exposed 
connections of work in place shall not be tack welded.  Exposed welds shall 
be ground smooth.  Exposed surfaces of work in place shall have a smooth 
finish, and unless otherwise approved, exposed riveting shall be flush.  
Where tight fits are required, joints shall be milled.  Corner joints shall 
be coped or mitered, well formed, and in true alignment.  Work shall be 
accurately set to established lines and elevations and securely fastened in 
place.  Installation shall be in accordance with manufacturer's 
installation instructions and approved drawings, cuts, and details.

1.6   ALUMINUM FINISHES

Unless otherwise specified, aluminum items shall have standard mill finish 
ready for painting.   The thickness of the coating shall be not less than 
that specified for protective and decorative type finishes for items used 
in interior locations or architectural Class I type finish for items used 
in exterior locations in AA DAF-45.  Items to be anodized shall receive a 
polished satin finish.  Aluminum surfaces to be in contact with plaster or 
concrete during construction shall be protected with a field coat 
conforming to CID A-A-344.

1.7   SHOP PAINTING

Surfaces of ferrous metal except galvanized surfaces, shall be cleaned and 
shop coated with the manufacturer's standard protective coating unless 
otherwise specified.  Surfaces of items to be embedded in concrete shall 
not be painted.  Items to be finish painted shall be prepared according to 
manufacturer's recommendations or as specified.
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PART 2   PRODUCTS

2.1   ACCESS DOORS AND PANELS

Doors and panels shall be flush type unless otherwise indicated.  Frames 
for access doors shall be fabricated of not lighter than 16 gauge steel 
with welded joints and finished with anchorage for securing into 
construction.  Access doors shall be a minimum of 14 by 20 inches and of 
not lighter than 14 gauge steel, with stiffened edges, complete with 
attachments.  Access doors shall be hinged to frame and provided with a 
flush face, screw driver operated latch.  Exposed metal surfaces shall have 
a shop applied prime coat.

2.2   PIPE GUARDS

Pipe guards shall be heavy duty steel pipe conforming to ASTM A 53/A 53M, 
Type E or S, weight STD, black finish.

2.3   DOWNSPOUT BOOTS

Downspout boots shall be cast iron with receiving bells sized to fit 
downspouts.

2.4   MISCELLANEOUS

Miscellaneous plates and shapes such as lintels, sill angles, miscellaneous 
mountings, and frames shall be provided to complete the work.

2.5   DECORATIVE BRACKET ATTACHMENT PLATES

Provide steel u-shaped brackets as shown for attachment of decorative 
fiberglass brackets to minimum 2 x 4 wood grounds or other suitable 
substrate.  Brackets shall be attached by minimum of two (2) 1/4-inch 
galvanized lag bolts.

2.6   Stainless Steel Column Wainscot

Provide 14-gauge minimum stainless steel wainscot as shown.  Wainscot shall 
be attached to steel columns with tamper-proof, self-tapping screws of 
dimensions and quantity sufficient to provide permanent and tight 
installations.  Finish shall be satin.

2.7   FIRE EXTINGUISHER CABINETS

Cabinets shall be of the recessed type suitable for 10 pound extinguishers. 
 Box and trim shall be of heavy gage rolled steel.  Door shall be a rigid 
frame with full length piano type hinge and double strength (DSA) glass 
panel.  Door and panel shall have the manufacturer's standard white baked 
enamel finish inside and out.

PART 3   EXECUTION

3.1   GENERAL INSTALLATION REQUIREMENTS

All items shall be installed at the locations shown and according to the 
manufacturer's recommendations.  Items listed below require additional 
procedures as specified.

3.2   REMOVABLE ACCESS PANELS
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A removable access panel not less than 12 by 12 inches shall be installed 
directly below each valve, flow indicator, damper, or air splitter that is 
located above the ceiling, other than an acoustical ceiling, and that would 
otherwise not be accessible.

3.3   INSTALLATION OF PIPE GUARDS

Pipe guards shall be set vertically in concrete piers.  Piers shall be 
constructed of, and the hollow cores of the pipe filled with, concrete 
specified in Section 03307A CONCRETE FOR MINOR STRUCTURES.

3.4   INSTALLATION OF DOWNSPOUT BOOTS

Downspouts shall be secured to building through integral lips with 
appropriate fasteners.

3.5   INSTALLATION OF FIRE EXTINGUISHER CABINETS

Metal fire extinguisher cabinets shall be furnished and installed in 
accordance with NFPA 10 where shown on the drawings or specified.

        -- End of Section --
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SECTION 06100A

ROUGH CARPENTRY
02/02

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 307 (2000) Carbon Steel Bolts and Studs, 60 
000 PSI Tensile Strength

ASTM C 1136 (1995) Flexible, Low Permeance Vapor 
Retarders for Thermal Insulation

ASTM E 96 (2000) Water Vapor Transmission of 
Materials

AMERICAN WOOD-PRESERVERS' ASSOCIATION (AWPA)

AWPA C9 (1997) Plywood - Preservative Treatment by 
Pressure Processes

AWPA M4 (1999) Standard for the Care of 
Preservative-Treated Wood Products

AWPA P5 (2000) Standards for Waterborne 
Preservatives

FACTORY MUTUAL ENGINEERING AND RESEARCH (FM)

FM LPD 1-49 (1995) Loss Prevention Data Sheet - 
Perimeter Flashing

1.2   DELIVERY AND STORAGE

Materials shall be delivered to the site in undamaged condition, stored off 
ground in fully covered, well ventilated areas, and protected from extreme 
changes in temperature and humidity.

PART 2   PRODUCTS

2.1   LUMBER AND SHEATHING

2.1.1   Grading and Marking
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2.1.1.1   Lumber Products

Solid sawn and finger-jointed lumber shall bear an authorized gradestamp or 
grademark recognized by ALSC, or an ALSC recognized certification stamp, 
mark, or hammerbrand.  Surfaces that are to be exposed to view shall not 
bear grademarks, stamps, or any type of identifying mark.  Hammer marking 
will be permitted on timbers when all surfaces will be exposed to view.

2.1.1.2   Plywood and Other  Products

Materials shall bear the grademark or other identifying marks indicating 
grades of material and rules or standards under which produced, including 
requirements for qualifications and authority of the inspection 
organization.  Except for plywood and wood structural panels, bundle 
marking will be permitted in lieu of marking each individual piece.  
Surfaces that are to be exposed to view shall not bear grademarks or other 
types of identifying marks.

2.1.2   Sizes

Lumber and material sizes shall conform to requirements of the rules or 
standards under which produced.  Unless otherwise specified, lumber shall 
be surfaced on four sides.  Unless otherwise specified, sizes indicated are 
nominal sizes, and actual sizes shall be within manufacturing tolerances 
allowed by the standard under which the product is produced.

2.1.3   Treatment

Exposed areas of treated wood that are cut or drilled after treatment shall 
receive a field treatment in accordance with AWPA M4.  Items of all-heart 
material of cedar, cypress, or redwood will not require preservative 
treatment, except when in direct contact with soil.  Except as specified 
for all-heart material of the previously mentioned species, the following 
items shall be treated:

     a.  Wood members in contact with or within  18 inches of soil.

     b.  Wood members in contact with water.

     c.  Wood members exposed to the weather and those used in roofing 
systems or as nailing strips or nailers over fiberboard or gypsum-board 
wall sheathing as a base for wood siding.

     d.  Wood members set into concrete regardless of location, including 
flush-with-deck wood nailers for roofs.

     e.  Wood members in contact with concrete that is in contact with soil 
or water or that is exposed to weather.

2.1.3.1   Plywood

Plywood shall be treated in accordance with AWPA C9 with waterborne 
preservatives listed in AWPA P5 to a retention level as follows:

     a.   0.25 pcf intended for above ground use.

     b.   0.40 pcf intended for ground contact and fresh water use.

2.1.4   Moisture Content
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At the time lumber and other materials are delivered and when installed in 
the work their moisture content shall be as follows:

     a.  Treated and Untreated Lumber Except Roof Planking:   4 inches or 
less, nominal thickness, 19 percent maximum.  5 inches or more, nominal 
thickness, 23 percent maximum in a  3 inch perimeter of the timber 
cross-section.

     b.  Materials Other Than Lumber:  In accordance with standard under 
which product is produced.

2.1.5   Miscellaneous Wood Members

2.1.5.1   Nonstress Graded Members

Members shall include bridging, corner bracing, furring, grounds, and 
nailing strips.  Members shall be in accordance with TABLE I for the 
species used.  Sizes shall be as follows unless otherwise shown:

       Member                               Size (inch)
      _________                            _____________

    Bridging                      1 x 3 or 1 x 4 for use between members
                                  2 x 12 and smaller; 2 x 4 for use
                                  between members larger than 2 x 12.

    Corner bracing                1 x 4.

    Furring                       1 x  3.

    Grounds                       Plaster thickness by 1-1/2 or as required.

    Nailing strips                1 x 3 or 1 x 4 when used as shingle
                                  base or interior finish, otherwise
                                  2 inch stock.

2.1.5.2   Blocking

Blocking shall be standard or number 2 grade.

2.2   ACCESSORIES

Markings shall identify both the strength grade and the manufacturer.  
Accessories and nails shall conform to the following:

2.2.1   Anchor Bolts

ASTM A 307, size as indicated, complete with nuts and washers.

2.2.2   Bolts:  Lag, Toggle, and Miscellaneous Bolts and Screws

Type, size, and finish best suited for intended use.  Finish options 
include zinc compounds, cadmium, and aluminum paint impregnated finishes.

2.2.3   Clip Angles

Steel,  3/16 inch thick, size best suited for intended use; or zinc-coated 
steel or iron commercial clips designed for connecting wood members.
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2.3   AIR INFILTRATION BARRIER

Air infiltration barrier shall be building paper meeting the requirements 
of ASTM C 1136, Type IV, style optional or a tear and puncture resistant 
olefin building wrap (polyethylene or polypropylene) with a moisture vapor 
transmission rate of  125  g per square meter per 24 hours in accordance 
with ASTM E 96, Desiccant Method at 23 degrees C or with a moisture vapor 
transmission rate of  670  g per square meter per 24 hours in accordance 
with ASTM E 96, Water Method at 23 degrees C.

PART 3   EXECUTION

3.1   INSTALLATION OF MISCELLANEOUS WOOD MEMBERS

3.1.1   Bridging

Wood bridging shall have ends accurately bevel-cut to afford firm contact 
and shall be nailed at each end with two nails.  Metal bridging shall be 
installed as recommended by the manufacturer.  The lower ends of bridging 
shall be driven up tight and secured after subflooring or roof sheathing 
has been laid and partition framing installed.

3.1.2   Blocking

Blocking shall be provided as necessary for application of siding, 
sheathing, subflooring, wallboard, and other materials or building items, 
and to provide firestopping.  Blocking for firestopping shall ensure a 
maximum dimension of  8 feet for any concealed space.  Blocking shall be 
cut to fit between framing members and rigidly attached thereto.

3.1.3   Nailers and Nailing Strips

Nailers and nailing strips shall be provided as necessary for the 
attachment of finish materials.  Nailers used in conjunction with roof deck 
installation shall be installed flush with the roof deck system.  Stacked 
nailers shall be assembled with spikes or nails spaced not more than  18 
inches on center and staggered.  Beginning and ending nails shall not be 
more than  6 inches from nailer end.  Ends of stacked fasteners shall be 
offset approximately  12 inches in long runs and alternated at corners.  
Anchors shall extend through the entire thickness of the nailer.  Strips 
shall be run in lengths as long as practicable, butt jointed, and rigidly 
secured in place.  Nailers and nailer installation for Factory Mutual wind 
uplift rated roof systems specified in other Sections of these 
specifications shall conform to the recommendations contained in FM LPD 1-49.

3.1.4   Wood Grounds

Wood grounds shall be provided as necessary for attachment of trim, finish, 
and other work to wall assembly.  Grounds shall be run in lengths as long 
as practicable, butt jointed, and rigidly secured in place.

3.1.5   Furring Strips

Furring strips shall be provided at the locations shown.  Furring strips 
shall be installed at  16 inches on center unless otherwise shown, run in 
lengths as long as practicable, butt jointed and rigidly secured in place.
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3.2   TABLES

TABLE I.  SPECIES AND GRADE

Roof Sheathing, Wall Sheathing, Furring

  Grading                              Const   No. 2    No. 2       No. 3
   Rules            Species          Standard  Comm    Board Comm    Comm
__________________________________________________________________________

NHLA Rules
                 Cypress                                     X

NELMA Grading Rules
                 Northern White Cedar                                  X
                 Eastern White Pine      X
                 Northern Pine           X
                 Balsam Fir                                            X
                 Eastern Hemlock-                                      X
                 Tamarack

RIS GCRL
                 Redwood                         X

SCMA Spec
                 Cypress                                     X

SPIB Rules
                 Southern Pine                   X

WCLIB 17
                 Douglas Fir-Larch       X
                 Hem-Fir                 X
                 Sitka Spruce            X
                 Mountain Hemlock        X
                 Western Cedar           X

WWPA Grading Rules
                 Douglas Fir-Larch       X
                 Hem-Fir                 X
                 Idaho White Pine        X
                 Lodgepole Pine                              X
                 Ponderosa Pine                              X
                 Sugar Pine                                  X
                 Englemann Spruce                            X
                 Douglas Fir South                           X
                 Mountain Hemlock                            X
                 Subalpine Fir                               X
                 Western Cedar                               X
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TABLE II.  SPECIES AND GRADE

Wood Bumpers

  Grading Rules          Species                      No. 1        No. 2
__________________________________________________________________________

NHLA Rules
                           Red Oak                      X

NELMA Grading Rules
                       Northern Pine                                X
                       Eastern Hemlock-                             X
                       Tamarack

SPIB Rules
                       Southern Pine                    X

WCLIB 17
                       Douglas Fir-Larch                            X
                       Hem-Fir                                      X

WWPA Grading Rules
                       Douglas Fir-Larch                            X
                       Hem-Fir                                      X
                       Douglas Fir-South                            X

    -- End of Section --
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SECTION 06200A

FINISH CARPENTRY
11/01

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN WOOD-PRESERVERS' ASSOCIATION (AWPA)

AWPA C9 (1997) Plywood - Preservative Treatment by 
Pressure Processes

AWPA M4 (1999) Standard for the Care of 
Preservative-Treated Wood Products

AWPA P5 (2000) Standards for Waterborne 
Preservatives

NORTHEASTERN LUMBER MANUFACTURERS ASSOCIATION (NELMA)

NELMA Grading Rules (1997) Standard Grading Rules for 
Northeastern Lumber

REDWOOD INSPECTION SERVICE (RIS)

RIS GCRL (1987) Grades of California Redwood Lumber

SOUTHERN CYPRESS MANUFACTURERS ASSOCIATION (SCMA)

SCMA Spec (1986; Supple No. 1, Aug 1993) Standard 
Specifications for Grades of Southern 
Cypress

SOUTHERN PINE INSPECTION BUREAU (SPIB)

SPIB Rules (1994; Supple 8 thru 11) Standard Grading 
Rules for Southern Pine Lumber

WEST COAST LUMBER INSPECTION BUREAU (WCLIB)

WCLIB 17 (1996; Supples VII(A-E), VIII(A-C)) 
Grading Rules for West Coast Lumber

WESTERN WOOD PRODUCTS ASSOCIATION (WWPA)

WWPA Grading Rules (1999) Western Lumber Grading Rules 95

WOOD MOLDING AND MILLWORK PRODUCERS ASSOCIATION (WMMPA)

WMMPA WM 6 (1987) Industry Standard for Non-Pressure 
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Treating of Wood Millwork 

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Finish Carpentry; G, ED

  Drawings showing fabricated items and special mill and woodwork 
items.  Drawings shall indicate materials and details of 
construction, methods of fastening, erection, and installation.

SD-03 Product Data

Wood Items, Soffits Trim, and Fiberglass Fabrications; G, ED

  Manufacturer's printed data indicating the usage of engineered 
or recycled wood products, and environmentally safe preservatives.

SD-04 Samples

  Samples shall be of sufficient size to show patterns, color 
ranges, and types, as applicable, of the material proposed to be 
used.

1.3   DELIVERY AND STORAGE

Materials shall be delivered to the site in undamaged condition, stored off 
ground in fully covered, well-ventilated areas, and protected from extreme 
changes in temperature and humidity.

PART 2   PRODUCTS

2.1   WOOD ITEMS AND TRIM

The Contractor shall furnish products which optimize design by reducing the 
amount of wood used (engineered wood), by using recycled wood products and 
preservatives without arsenic or chromium when the products and methods are 
competitive in price or directed by the Contracting Officer.  The 
Contractor shall comply with EPA requirements.

2.1.1   Grading and Marking

Materials shall bear the grademark, stamp or other identifying marks 
indicating grades of material and rules or standards under which produced. 
Such identifying marks on a material shall be in accordance with the rule 
or standard under which the material is produced, including requirements 
for qualifications and authority of the inspection organization, usage of 
authorized identification, and information included in the identification. 
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The inspection agency for lumber shall be certified by the Board of Review, 
American Lumber Standards Committee, to grade the species used.  Except for 
plywood, wood structural panels, and lumber, bundle marking will be 
permitted in lieu of marking each individual piece.  Surfaces that are to 
be architecturally exposed to view shall not bear grademarks, stamps, or 
other types of identifying marks.

2.1.2   Sizes and Patterns

Lumber sizes and patterns shall conform to rules or standards under which 
produced.  Unless otherwise specified, lumber shall be surfaced on four 
sides.  Sizes and patterns for materials other than lumber shall conform to 
requirements of the rules or standards under which produced.  Size 
references, unless otherwise specified, are nominal sizes, and actual sizes 
shall be within manufacturing tolerances allowed by the standard under 
which the product is produced.

2.1.3   Moisture Content

The maximum moisture content of untreated trim and wood siding shall be 15 
percent at the time of delivery to the jobsite and when installed.  
Moisture content of all other material shall be in accordance with the 
standard under which the product is produced.

2.1.4   Preservative Treatment

2.1.4.1   Plywood

Plywood shall be treated in accordance with AWPA C9 with waterborne 
preservatives listed in AWPA P5 to a retention level as follows:

a.   0.25 pcf intended for above ground use.

b.   0.4 pcf intended for ground contact and fresh water use.

2.1.4.2   Exterior Wood Molding and Millwork

Exterior wood molding and millwork within  18 inches of soil, in contact 
with water or concrete shall be preservative-treated in accordance with 
WMMPA WM 6.  Exposed areas of treated wood that are cut or drilled after 
treatment shall receive a field treatment in accordance with AWPA M4.  
Items of all-heart material of cedar, cypress, or redwood will not require 
preservative treatment, except when in direct contact with soil.

PART 3   EXECUTION

3.1   [Enter Appropriate Subpart Title Here]

3.2   TABLES

TABLE I.  SPECIES AND GRADE TABLES

  Grading                                                           C &
   Rules               Species        Choice     Clear   C Select   Better
_______________________________________________________________________________

  NELMA Grading Rules
                   Eastern Cedar                                      X
                   Eastern Hemlock                 X
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TABLE I.  SPECIES AND GRADE TABLES

  Grading                                                           C &
   Rules               Species        Choice     Clear   C Select   Better
_______________________________________________________________________________
                   Tamarack                                           X
                   Eastern W. Pine                                    X
                   Northern Pine                                      X
                   Eastern Spruce                           X
                   Balsam Fir                      X
  RIS GCRL           Redwood                       X
  SCMA Spec       Cypress                                  X
  SPIB Rules       Southern Pine                                      X
  WCLIB 17     Douglas Fir                                        X
                   Larch                                              X
                   Hemlock Fir                                        X
                   Mountain Hemlock                                   X
                   Sitka Spruce                                       X
  WWPA Grading Rules
                   Douglas Fir                                        X
                   Larch                                              X
                   Hemlock Fir                     X
                   Mountain Hemlock                                   X
                   Western Larch                   X
                   Idaho White Pine      X
                   Lodgepole Pine                  X
                   Ponderosa Pine                  X
                   Sugar Pine                      X
                   Englemann Spruce                X
                   Douglas Fir South               X
                   Subalpine Fir                   X

  NOTE 1:  Western Cedar under WCLIB 17 shall be Grade B; and under   WWPA 
Grading Rules, Western Cedar shall be Grade B bevel for siding and Grade A   
for trim.

  NOTE 2:  Except as specified in NOTE 3 below,  exterior trim   shall be any 
of the species listed above.  Interior trim shall be any one   of the species 
listed above and the highest grade of the species for stain   or natural 
finish and one grade below highest grade of species for paint   finish.

  NOTE 3:  Southern Yellow Pine, Douglas Fir, Larch, Western Larch, and   
Tamarack shall not be used where painting is required and may be used on   
exterior work only when approved and stained with a preservative type   stain.

    -- End of Section --
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SECTION 06410A

LAMINATE CLAD ARCHITECTURAL CASEWORK
11/01

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI A161.2 (1998) Decorative Laminate Countertops, 
Performance Standards for Fabricated High 
Pressure

ANSI A208.2 (1994) Medium Density Fiberboard (MDF)

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM F 547 (1977; R 1995) Definitions of Terms 
Relating to Nails for Use with Wood and 
Wood-Based Materials

ARCHITECTURAL WOODWORK INSTITUTE (AWI)

AWI Qual Stds (1999) Architectural Woodwork Quality 
Standards

BUILDERS HARDWARE MANUFACTURERS ASSOCIATION (BHMA)

BHMA A156.9 (1994) Cabinet Hardware

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA LD 3 (1995) High-Pressure Decorative Laminates

NEMA LD 3.1 (1995) Performance, Application, 
Fabrication, and Installation of 
High-Pressure Decorative Laminates

WINDOW AND DOOR MANUFACTURERS ASSOCIATION (WDMA)

NWWDA I.S. 1-A (1997) Architectural Wood Flush Doors 

1.2   GENERAL DESCRIPTION

Work in this section includes laminate clad custom casework as shown on the 
drawings and as described in this specification.  This Section includes 
high-pressure laminate surfacing and cabinet hardware.  The Contractor 
shall comply with EPA requirements.  All exposed and semi-exposed surfaces, 
whose finish is not otherwise noted on the drawings or finish schedule, 
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shall be sanded smooth and shall receive a clear finish of polyurethane.  
Wood finish may be shop finished or field applied in accordance with 
Section 09900 PAINTING, GENERAL.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  All items designated 
with a "G", including product literature, calculations, component data, 
certificates, diagrams, drawings, and samples shall be submitted 
concurrently in one complete system submittal.  Omission of any required 
submittal item from the package shall be sufficient cause for disapproval 
of the entire submittal.  Unless otherwise indicated in the submittal 
review commentary, disapproval of any item within the package shall require 
a re-submittal of the entire system package, in which all deficiencies 
shall be corrected.  The following shall be submitted in accordance with 
Section 01330 SUBMITTAL PROCEDURES.

SD-02 Shop Drawings

Shop Drawings; G, ED
Installation; G 

  Shop drawings showing all fabricated casework items in plan 
view, elevations and cross-sections to accurately indicate 
materials used, details of construction, dimensions, methods of 
fastening and erection, and installation methods proposed.  Shop 
drawing casework items shall be clearly cross-referenced to 
casework items located on the project drawings.  Shop drawings 
shall include a color schedule of all casework items to include 
all countertop, exposed, and semi-exposed cabinet finishes to 
include finish material manufacturer, pattern, and color.

SD-03 Product Data

Wood Materials
Wood Finishes
Finish Schedule
Cabinet Hardware

  Descriptive data which provides written verification of all 
types of construction materials and finishes, methods of 
construction, etc. not clearly illustrated on the submitted shop 
drawings.  Data shall provide written verification of conformance 
with AWI Quality Standards for the quality indicated to include 
materials, tolerances, and types of construction.  Both the 
manufacturer of materials and the fabricator shall submit 
available literature which describes re-cycled product content, 
operations and processes in place that support efficient use of 
natural resources, energy efficiency, emissions of ozone depleting 
chemicals, management of water and operational waste, indoor 
environmental quality, and other production techniques supporting 
sustainable design and products.

SD-04 Samples

Plastic Laminates; G 
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  Two samples of each plastic laminate pattern and color.  Samples 
shall be a minimum of 5 by 7 inches in size.

SD-07 Certificates

Quality Assurance
Laminate Clad Casework

  A quality control statement which illustrates compliance with 
and understanding of AWI Qual Stds requirements, in general, and 
the specific AWI Qual Stds requirements provided in this 
specification.  The quality control statement shall also certify a 
minimum of ten years contractor's experience in laminate clad 
casework fabrication and construction.  The quality control 
statement shall provide a list of a minimum of five successfully 
completed projects of a similar scope, size, and complexity.

1.4   QUALITY ASSURANCE

Unless otherwise noted on the drawings, all materials, construction 
methods, and fabrication shall conform to and comply with the custom grade 
quality standards as outlined in AWI Qual Stds, Section 400G and Section 
400B for laminate clad cabinets.  These standards shall apply in lieu of 
omissions in this specification.  Contractors and their personnel engaged 
in the work shall be able to demonstrate successful experience with work of 
comparable extent, complexity and quality to that shown and specified.  
Contractor must demonstrate knowledge and understanding of AWI Qual Stds 
requirements for the quality grade indicated.

1.5   DELIVERY AND STORAGE

Casework may be delivered knockdown or fully assembled.  All units shall be 
delivered to the site in undamaged condition, stored off the ground in 
fully enclosed areas, and protected from damage.  The storage area shall be 
well ventilated and not subject to extreme changes in temperature or 
humidity.

1.6   SEQUENCING AND SCHEDULING

Work shall be coordinated with other trades.  Units shall not be installed 
in any room or space until painting, and ceiling installation are complete 
within the room where the units are located.  Floor cabinets shall be 
installed before finished flooring materials are installed.

1.7   PROJECT/SITE CONDITIONS

Field measurements shall be verified as indicated in the shop drawings 
before fabrication.

PART 2   PRODUCTS

2.1   WOOD MATERIALS

2.1.1   Lumber

All framing lumber shall be kiln-dried Grade III to dimensions as shown on 
the drawings.  Frame front, where indicated on the drawings, shall be 
nominal 3/4 inch hardwood.

SECTION 06410a  Page 5



Upgrade Access Control Point, Longstreet Road DACA21-03-R-0014
Fort Bragg, NC

2.1.1.1   Standing and Running Trim

Standing or running trim casework components which are specified to receive 
a transparent finish shall be maple hardwood species, plain sawn.  AWI 
grade shall be custom.  Location, shape, and dimensions shall be as 
indicated on the drawings.

2.1.2   Panel Products

2.1.2.1   Plywood

All plywood panels used for framing purposes shall be veneer core hardwood 
plywood, AWI Qual Stds Grade AA.  Nominal thickness of plywood panels shall 
be as indicated in this specification or on the drawings.

2.1.2.2   Medium Density Fiberboard

Medium density fiberboard (MDF) shall be an acceptable panel substrate 
where noted on the drawings.  Medium density fiberboard shall meet the 
minimum standards listed in ANSI A208.2.

2.2   HIGH PRESSURE DECORATIVE LAMINATE (HPDL)

All plastic laminates shall meet the requirements of NEMA LD 3 and ANSI 
A161.2 for high-pressure decorative laminates.  Design, colors, surface 
finish and texture, and locations shall be as indicated on Section 09915 
COLOR SCHEDULE.  Plastic laminate types and nominal minimum thicknesses for 
casework components shall be as indicated in the following paragraphs.

2.2.1   Horizontal General Purpose Standard (HGS) Grade

Horizontal general purpose standard grade plastic laminate shall be 0.048 
inches (plus or minus 0.005 inches) in thickness.  This laminate grade is 
intended for horizontal surfaces where postforming is not required.

2.2.2   Vertical General Purpose Standard (VGS) Grade

Vertical general purpose standard grade plastic laminate shall be 0.028 
inches (plus or minus 0.004 inches) in thickness.  This laminate grade is 
intended for exposed exterior vertical surfaces of casework components 
where postforming is not required.

2.2.3   Backing Sheet (BK) Grade

Undecorated backing sheet grade laminate is formulated specifically to be 
used on the backside of plastic laminated panel substrates to enhance 
dimensional stability of the substrate.  Backing sheet thickness shall be 
0.020 inches.  Backing sheets shall be provided for all laminated casework 
components where plastic laminate finish is applied to only one surface of 
the component substrate.

2.3   CABINET HARDWARE

All hardware shall conform to BHMA A156.9, unless otherwise noted, and 
shall consist of the following components:

a.  Door Hinges:  Concealed type, BHMA No. B01601.
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b.  Cabinet Pulls:  Wire Pull type.

c.  Drawer Slide:  Side mounted type, BHMA No. B05051 with full 
extension and a minimum  100 pound load capacity.  Slides shall include 
an integral stop to avoid accidental drawer removal.

2.4   FASTENERS

Nails, screws, and other suitable fasteners shall be the size and type best 
suited for the purpose and shall conform to ASTM F 547 where applicable.

2.5   ADHESIVES, CAULKS, AND SEALANTS

2.5.1   Adhesives

Adhesives shall be of a formula and type recommended by AWI.  Adhesives 
shall be selected for their ability to provide a durable, permanent bond 
and shall take into consideration such factors as materials to be bonded, 
expansion and contraction, bond strength, fire rating, and moisture 
resistance.  Adhesives shall meet local regulations regarding VOC emissions 
and off-gassing.

2.5.1.1   Wood Joinery

Adhesives used to bond wood members shall be a Type II for interior use 
polyvinyl acetate resin emulsion.  Adhesives shall withstand a bond test as 
described in NWWDA I.S. 1-A.

2.5.1.2   Laminate Adhesive

Adhesive used to join high-pressure decorative laminate to wood shall be 
adhesive consistant with AWI and laminate manufacturer's recommendations.  
PVC edgebanding shall be adhered using a polymer-based hot melt glue.

2.5.2   Caulk

Caulk used to fill voids and joints between laminated components and 
between laminated components and adjacent surfaces shall be clear, 100 
percent silicone.

2.5.3   Sealant

Sealant shall be of a type and composition recommended by the substrate 
manufacturer to provide a moisture barrier at sink cutouts and all other 
locations where unfinished substrate edges may be subjected to moisture.

2.6   WOOD FINISHES

Paint, stain, varnish and their applications required for laminate clad 
casework components shall be as indicated in Section 09915 COLOR SCHEDULE.  

2.7   ACCCESSORIES

2.7.1   Grommets

Grommets shall be plastic material for cutouts with a diameter of 2 inches. 
 Locations shall be as indicated on the drawings.

2.8   FABRICATION
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Fabrication and assembly of components shall be accomplished at the shop 
site to the maximum extent possible.  Construction and fabrication of 
cabinets and their components shall meet or exceed the requirements for AWI 
custom grade unless otherwise indicated in this specification.  Cabinet 
style, in accordance with AWI Qual Stds, Section 400-G descriptions, shall 
be flush overlay or as indicated on the drawings.

2.8.1   Base and Wall Cabinet Case Body

Frame members shall be glued-together, kiln-dried hardwood lumber.  Top 
corners, bottom corners, and cabinet bottoms shall be braced with either 
hardwood blocks or water-resistant glue and nailed in place metal or 
plastic corner braces.  Cabinet components shall be constructed from the 
following materials and thicknesses:

a. Body Members (Ends, Divisions, Bottoms, and Tops):  3/4 inch medium 
density fiberboard 9MDF) panel product.

b. Face Frames and Rails:  3/4 inch hardwood lumber.

c. Shelving:  3/4 inch medium density fiberboard 9MDF panel product.

d. Cabinet Backs:  1/4 inch medium density fiberboard 9MDF panel 
product.

e. Drawer Sides, Backs, and Subfronts:  1/2 inch hardwood lumber.

f. Drawer Bottoms:  1/4 inch medium density fiberboard 9MDF) panel 
product.

g. Door and Drawer Fronts:  3/4-inch medium density fiberboard 9MDF 
panel product.

2.8.1.1   Joinery Method for Case Body Members

a. Tops, Exposed Ends, and Bottoms.

1) Steel "European" assembly screws (1-1/2 inch from end, 5 inch 
on center, fasteners will not be visible on exposed parts).

2) Doweled, glued under pressure (approx. 4 dowels per 12 inches 
of joint).

3) Stop dado, glued under pressure, and either nailed, stapled or 
screwed (fasteners will not be visible on exposed parts).

4) Spline or biscuit, glued under pressure. 

b. Exposed End Corner and Face Frame Attachment.

1) For mitered joint: lock miter or spline or biscuit, glued under 
pressure (no visible fasteners).

2) For non-mitered joint (90 degree): butt joint glued under 
pressure (no visible fasteners).

3) Butt joint, glued and nailed.
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c.  Cabinet Backs (Wall Hung Cabinets): Wall hung cabinet backs must 
not be relied upon to support the full weight of the cabinet and its 
anticipated load for hanging/mounting purposes.  Method of back joinery 
and hanging/mounting mechanisms should transfer the load to case body 
members.  Fabrication method shall be:

1) Full bound, captured in grooves on cabinet sides, top, and 
bottom.  Cabinet backs for floor standing cabinets shall be side 
bound, captured in grooves; glued and fastened to top and bottom.

2) Full overlay, plant-on backs with minimum back thickness of 1/2 
inchand minimum No. 12 plated (no case hardened) screws spaced a 
minimum 3 inches on center.  Edge of back shall not be exposed on 
finished sides.  Anchor strips are not required when so attached.

3) Side bound, captured in groove or rabbetts; glued and fastened.

d. Cabinet Backs (Floor Standing Cabinets).

1) Side bound, captured in grooves; glued and fastened to top and 
bottom.

2) Full overlay, plant-on backs with minimum back thickness of 1/2 
inch and minimum No. 12 plated (no case hardened) screws spaced a 
minimum 3 inches on center.  Edge of back shall not be exposed on 
finished sides.  Anchor strips are not required when so attached.

3) Side bound, placed in rabbetts; glued and fastened in rabbetts.

e. Wall Anchor Strips shall be required for all cabinets with backs 
less than 1/2 inch thick.  Strips shall consist of minimum 1/2 inch 
thick lumber, minimum 2-1/2 inches width; securely attached to wall 
side of cabinet back - top and bottom for wall hung cabinets, top only 
for floor standing cabinets.

2.8.2   Cabinet Floor Base

Floor cabinets shall be mounted on a base constructed of nominal 2 inch 
thick lumber.  Base assembly components shall be treated lumber.  Finished 
height for each cabinet base shall be as indicated on the drawings.  Bottom 
edge of the cabinet door or drawer face shall be flush with top of base.

2.8.3   Cabinet Door and Drawer Fronts

Door and drawer fronts shall be fabricated from 3/4 inch medium density 
fiberboard (MDF).  All door and drawer front edges shall be surfaced with 
PVC edgebanding, color and pattern to match exterior face laminate.

2.8.4   Drawer Assembly

Drawer components shall consist of a removable drawer front, sides, backs, 
and bottom.  Drawer components shall be constructed of the following 
materials and thicknesses:

a. Drawer Sides and Back For Thermoset Decorative Overlay (melamine) 
Finish:  1/2 inch thick medium density particleboard or MDF fiberboard 
substrate.

b. Drawer Bottom:  1/4 inch thick thermoset decorative overlay melamine 
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panel product.

2.8.4.1   Drawer Assembly Joinery Method

a. Multiple dovetail (all corners) or French dovetail front/dadoed 
back, glued under pressure.

b. Doweled, glued under pressure.

c. Lock shoulder, glued and pin nailed.

d. Bottoms shall be set into sides, front, and back, 1/4 inch deep 
groove with a minimum 3/8 inch standing shoulder.

2.8.5   Shelving

Shelving shall be fabricated from 3/4 inch medium density fiberboard (MDF). 
 All shelving top and bottom surfaces shall be finished with thermoset 
decorative overlay (melamine).  Shelf edges shall be thermoset decorative 
overlay (melamine) or PVC edgebanding.  Shelves shall be set permanently in 
dado grooves in the casework body.

2.8.6   Solid Polymer Countertops

See Section 06650 "Solid Polymer Fabrications."

2.8.6.1   Edge Style

Front and exposed side countertop edges shall be in shapes and to 
dimensions as shown on the drawings.

a.  Plastic laminate Self Edge.  Flat, 90 degree "self " edge.  Edge 
must be applied before top.  Laminate edge shall overlap countertop 
laminate and shall be eased to eliminate sharp corners.

2.8.6.2   Laminate Clad Splashes

Countertop splash substrate shall be 3/4 inch MDF fiberboard.  Laminate 
clad backsplash shall be integral with countertop, coved to radius of 3/4 
inch.  Side splashes shall be straight profile and provided loose, to be 
installed at the time of countertop installation.  Back and side splash 
laminate pattern and color shall match the adjacent countertop laminate.

2.8.7   Laminate Application

Laminate application to substrates shall follow the recommended procedures 
and instructions of the laminate manufacturer and NEMA LD 3.1, using tools 
and devices specifically designed for laminate fabrication and application. 
 Provide a balanced backer sheet (Grade BK) wherever only one surface of 
the component substrate requires a plastic laminate finish.  Apply required 
grade of laminate in full uninterrupted sheets consistent with manufactured 
sizes using one piece for full length only, using adhesives specified 
herein or as recommended by the manufacturer.  Fit corners and joints 
hairline.  All laminate edges shall be machined flush, filed, sanded, or 
buffed to remove machine marks and eased (sharp corners removed).  Clean up 
at easing shall be such that no overlap of the member eased is visible.  
Fabrication shall conform to NEMA LD 3.1 and ANSI A161.2.  Laminate types 
and grades for component surfaces shall be as follows unless otherwise 
indicated on the drawings:
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a. Base/Wall Cabinet Case Body.

1) Exterior (exposed) surfaces to include exposed and semi-exposed 
face frame surfaces: HPDL Grade VGS.

2) Interior (semi-exposed) surfaces to include interior back wall, 
bottom, and side walls: Thermoset Decorative Overlay (melamine).

b. Adjustable Shelving.

1) Top and bottom surfaces: Thermoset Decorative Overlay 
(melamine).

2) All edges: Thermoset Decorative Overlay (melamine) or PVC 
edgebanding.

c. Fixed Shelving.

1) Top and bottom surfaces: Thermoset Decorative Overlay 
(melamine).

2) Exposed edges: Thermoset Decorative Overlay (melamine) or PVC 
edgebanding.

d. Door, Drawer Fronts, Access Panels.

1) Exterior (exposed) and interior (semi-exposed) faces: HPDL 
Grade VGS.

2) Edges: HPDL Grade VGS or PVC edgebanding.

e. Drawer Assembly.

All interior and exterior surfaces: Thermoset Decorative Overlay 
(melamine).

f. Countertops and Splashes.

1) All exposed and semi-exposed surfaces: HPDL Grade HGS.

2.8.7.1   Tolerances

Flushness, flatness, and joint tolerances of laminated surfaces shall meet 
the AWI Qual Stds custom grade requirements.

2.8.8   Finishing

2.8.8.1   Filling

No fasteners shall be exposed on laminated surfaces.  All nails, screws, 
and other fasteners in non-laminated cabinet components shall be 
countersunk and the holes filled with wood filler consistent in color with 
the wood species.

2.8.8.2   Sanding

All surfaces requiring coatings shall be prepared by sanding with a grit 
and in a manner that scratches will not show in the final system.
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2.8.8.3   Coatings

Types, method of application and location of casework finishes shall be in 
accordance with the finish schedule, drawings and Section 09900 PAINTING, 
GENERAL.  All cabinet reveals shall be painted.

PART 3   EXECUTION

3.1   INSTALLATION

Installation shall comply with applicable requirements for AWI Qual Stds 
custom quality standards.  Countertops and fabricated assemblies shall be 
installed level, plumb, and true to line, in locations shown on the 
drawings.  Cabinets and other laminate clad casework assemblies shall be 
attached and anchored securely to the floor and walls with mechanical 
fasteners that are appropriate for the wall and floor construction.

3.1.1   Anchoring Systems

3.1.1.1   Floor

Base cabinets shall utilize a floor anchoring system.  Anchoring and 
mechanical fasteners shall not be visible from the finished side of the 
casework assembly.  Cabinet assemblies shall be attached to anchored bases 
without visible fasteners as indicated in the drawings.  Where assembly 
abutts a wall surface, anchoring shall include a minimum 1/2 inch thick 
lumber or panel product hanging strip, minimum 2-1/2 inch width; securely 
attached to the top of the wall side of the cabinet back.

3.1.1.2   Wall

Cabinet to be wall mounted shall utilize minimum 1/2 inch thick lumber or 
panel product hanging strips, minimum 2-1/2 inch width; securely attached 
to the wall side of the cabinet back, both top and bottom.

3.1.2   Countertops

Countertops shall be installed in locations as indicated on the drawings.  
Countertops shall be fastened to supporting casework structure with 
mechanical fasteners, hidden from view.  All joints formed by the 
countertop or countertop splash and adjacent wall surfaces shall be filled 
with a clear silicone caulk.

3.1.2.1   Loose Splashes

Loose side splashes shall be adhered to both the countertop surface 
perimeter and the adjacent wall surface with adhesives appropriate for the 
type of materials to be adhered.  Joints between the countertop surface and 
splash shall be filled with clear silicone caulk in a smooth consistent 
concave bead.  Bead size shall be the minimum necessary to fill the joint 
and any surrounding voids or cracks.

3.1.3   Hardware

Casework hardware shall be installed in types and locations as indicated on 
the drawings.  Where fully concealed European-style hinges are specified to 
be used with particleboard or fiberboard doors, the use of plastic or 
synthetic insertion dowels shall be used to receive 3/16 inch "Euroscrews". 
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 The use of wood screws without insertion dowels is prohibited.

3.1.4   Doors, Drawers and Removable Panels

The fitting of doors, drawers and removable panels shall be accomplished 
within target fitting tolerances for gaps and flushness in accordance with 
AWI Qual Stds custom grade requirements.

3.1.5   Plumbing Fixtures

Sinks, sink hardware, and other plumbing fixtures shall be installed in 
locations as indicated on the drawings and in accordance with Section 15400 
PLUMBING, GENERAL PURPOSE .

    -- End of Section --
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SECTION 06650

SOLID POLYMER FABRICATIONS
09/99

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 570 (1995) Water Absorption of Plastics

ASTM D 638 (1997) Tensile Properties of Plastics

ASTM D 696 (1991) Coefficient of Linear Thermal 
Expansion of Plastics between -30C and 30C

ASTM D 2583 (1995) Indentation Hardness of Rigid 
Plastics by Means of a Barcol Impressor

ASTM E 84 (1997; Rev. A) Surface Burning 
Characteristics of Building Materials

ASTM G 21 (1996) Determining Resistance of Synthetic 
Polymeric Materials to Fungi

ASTM G 22 (1976; R 1996) Determining Resistance of 
Plastics to Bacteria

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA LD 3 (1995) High-Pressure Decorative Laminates

NSF INTERNATIONAL (NSF)

NSF 51 (1997) Food Equipment Materials

1.2   SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal 
Procedures."

SD-02 Shop Drawings

Fabrications; G

Indicate joints, shapes, dimensions, accessories and installation 
details.

SD-03 Product Data

Solid polymer fabrications; G
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Panel Adhesive; G

Joint Adhesive; G

Sealant; G

Heat reflective tape; G

SD-04 Samples

Solid polymer fabrications; G

For colors, see Section 09915 "Color Schedule".

SD-06 Test Reports

Tensile strength; G

Hardness; G

Flammability; G

Thermal expansion; G

Boiling water resistance; G

High temperature resistance; G

Liquid absorption; G

Mold and mildew growth; G

Bacteria growth; G

Impact resistance; G

Sanitation; G

SD-10 Operation and Maintenance Data

Solid polymer fabrications; G

Provide manuals indicating manufacturer's care and maintenance 
data, including repair and cleaning instructions.  Provide 
maintenance kit for matte finishes.

1.3   QUALITY ASSURANCE

1.3.1   Appearance

Do not change source of supply for materials after work has started if the 
appearance of finished work would be affected.  Variation in component size 
and location of openings to be plus or minus 1/8 inch.

1.4   DELIVERY, STORAGE AND HANDLING

Do not deliver until areas are ready for installation.  Deliver components 
and materials to the site undamaged in containers, clearly marked and 
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labeled with manufacturer's name.  Store in dry, weathertight enclosure. 
Protect materials to prevent damage to finished surfaces.  Provide 
protective coverings to prevent physical damage or staining after 
installation until completion of the project.

1.5   WARRANTY

Provide the solid surface material manufacturer's ten year warranty, from 
date of acceptance of the work.

PART 2   PRODUCTS

2.1   SOLID POLYMER FABRICATIONS

Provide fabrication of cast, solid polymer material composed of acrylic 
polymer, mineral fillers and pigments.  Material shall not be coated or 
laminated to substrates.  Polymer thickness to be as indicated but not less 
than 1/4 inch.  Superficial damage to a depth of 0.010 inch shall be 
repairable by sanding or polishing.

2.1.1   Performance Requirements

a.  Tensile strength, ASTM D 638:  5800 psi 
minimum

b.  Hardness, ASTM D 2583:  Barcol Impressor 55 minimum

c.  Flammability, ASTM E 84:  Class I/A, flame spread 25 maximum; 
smoke developed 30 maximum 

d.  Thermal Expansion, ASTM D 696: .00002 in/in/F
maximum

e.  Boiling water resistance, NEMA LD 3:  No effect

f.  High temperature resistance, NEMA LD 3:  No effect

g.  Liquid absorption, ASTM D 570 (24 hours):  0.10 percent maximum

h.  Mold and mildew growth, ASTM G 21:  No growth, no effect

i.  Bacteria growth, ASTM G 22:  No growth, no effect

j.  Sanitation, NSF 51:  "Food Contact" approval for food area 
applications

k.  Impact resistance, NEMA LD 3 (1/2 lb. ball drop):  1/4 inch 
material, 36 inch drop, no failure 1/2 inch material, 120 inch 
drop, no failure

2.1.2   Sink Bowl

Provide solid polymer sink bowl mounted to underside of counter.  Color 
shall be white.

2.1.3   Joint Adhesive

Two part acrylic joint adhesive as recommended by the solid polymer 
manufacturer to form inconspicuous, non-porous joints by chemical bond.
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2.1.4   Panel Adhesive

Neoprene based panel adhesive as recommended by the solid polymer 
manufacturer, UL listed.

2.1.5   Sealant

Mildew resistant, FDA compliant and UL listed, silicone sealant as 
recommended by the solid polymer manufacturer.

2.1.6   Heat Reflective Tape

Heat reflective tape as recommended by the solid polymer manufacturer for 
use with cutouts for heat sources.

2.1.7   Mounting Hardware

Provide mounting hardware including sink/bowl clips, inserts and fasteners 
for attachment of undermount sinks and lavatories.

2.2   FABRICATIONS

2.2.1   Fabrication requirements

a.  Factory fabricate components to the greatest extent possible to 
the sizes and shapes indicated, in accordance with approved shop 
drawings.  Where indicated, factory fabricate side and back 
splashes with 1/2 inch cove at intersections.

b.  Form joints between components using manufacturer's standard 
acrylic joint adhesive.  Joints shall be inconspicuous, 
non-porous, and reinforced with strips of solid polymer material 
in accordance with the manufacturer's printed instructions.

c.  Provide factory cutouts for plumbing and accessories as indicated. 
 Reinforce heated or cooled cutouts in accordance with approved 
shop drawings and the manufacturer's printed instructions.  
Support all cutouts in accordance with approved shop drawings and 
the manufacturer's printed instructions. 

d.  Cut and finish component edges with clean returns.  Round edges of 
cutouts to 1/8 inch radius.  Round corners of cutouts with 1/2 inch
 minimum radius.  Use router to form all cutouts.  Provide thick 
edges where indicated using strips of solid polymer material and 
manufacturer's acrylic joint adhesive.  All joints to be 
inconspicuous and non-porous.  All exposed surfaces to have 
uniform finish and gloss.

PART 3   EXECUTION

3.1   INSTALLATION

Deliver fabrications to the locations indicated.  Assemble and install 
complete with accessories and hardware.

3.1.1   Assembly Requirements

a.  Install components plumb and level and scribed to adjacent 
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finishes in accordance  with approved shop drawings and data.

b.  Fasten and support fabrications to walls, brackets, and partitions 
as indicated.  Fasteners shall be appropriate for use with 
adjoining construction.

c.  Form field joints using manufacturer's recommended acrylic 
adhesive.  Joints shall be inconspicuous and non-porous.  Keep 
components and hands clean when forming joints.  Seal flexible 
joints using manufacturer's recommended sealant.

d.  Provide integral backsplashes and sidesplashes as indicated.  
Attach splashes with silicone or joint adhesive as indicated. 

e.  Keep components and hands clean during installation.  Remove 
excessive adhesive and sealants.  Clean finished surfaces of all 
dirt and stains.

3.1.2   Protection

Provide protective coverings to prevent physical damage or staining 
following installation.

        -- End of Section --
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SECTION 07220A

ROOF INSULATION
10/01

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 578 (1995) Rigid, Cellular Polystyrene Thermal 
Insulation

ASTM C 1289 (1998) Faced Rigid Cellular 
Polyisocyanurate Thermal Insulation Board

ASTM D 41 (1994) Asphalt Primer Used in Roofing, 
Dampproofing, and Waterproofing

ASTM D 226 (1997a) Asphalt-Saturated Organic Felt 
Used in Roofing and Waterproofing

ASTM D 312 (2000) Asphalt Used in Roofing

ASTM D 4586 (1993; R 1999) Asphalt Roof Cement, 
Asbestos Free

FACTORY MUTUAL ENGINEERING AND RESEARCH (FM)

FM P7825c (1998) Approval Guide Building Materials 

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-03 Product Data

Application of Insulation; G 

  Insulation manufacturer's recommendations for the application 
and installation of insulation.

SD-07 Certificates

Insulation; G
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Glass Roofing Felt; G
Organic Roofing Felt; G

  Certificate attesting that the expanded perlite or 
polyisocyanurate insulation contains recovered material and 
showing estimated percent of recovered material.  Certificates of 
compliance for felt materials.

1.3   STORAGE OF MATERIALS

Insulation materials shall be stored in accordance with manufacturer's 
instructions.  Insulation, base sheet, and felt shall be kept dry at all 
times, before, during, and after delivery to the site and shall be stored 
in an enclosed building or in a closed trailer.  Wet insulation, wet base 
sheet or wet felt shall be permanently removed from the site.  Felts shall 
be stacked on end one level high.  Felt rolls shall be maintained at a 
temperature above 50 degrees F for 24 hours immediately before laying.

PART 2   PRODUCTS

2.1   BITUMINOUS MATERIALS

Bituminous materials shall conform to the following requirements:

2.1.1   Asphalt Bitumen

ASTM D 312, Type III or IV.  Asphalt flash point, finished blowing 
temperature, and equiviscous temperature (EVT) for mop and for mechanical 
spreader application shall be indicated on bills of lading or on individual 
containers.

2.1.2   Asphalt Cement

ASTM D 4586, Type I for surfaces sloped from 0 to 3 inches per foot; Type 
II for slopes greater than 3 inches per foot.

2.1.3   Asphalt Primer

ASTM D 41.

2.2   INSULATION

Insulation shall be a standard product of the manufacturer and shall be 
factory marked with the manufacturer's name or trade mark, the material 
specification number, the R-value at 75 degrees F, and the thickness.  
Minimum thickness shall be as recommended by the manufacturer.  Boards 
shall be marked individually.  The thermal resistance of insulation shall 
be not less than the R-value shown on the drawings.  The insulation 
manufacturing process shall not include chlorofluoro carbons (CFC) or 
formaldehydes.  Contractor shall comply with EPA requirements in 
conformance with Section 01670 RECYCLED / RECOVERED MATERIALS.  Insulation 
shall be one, or a combination of the following materials:

2.2.1   Polyisocyanurate

ASTM C 1289, Type I, or ASTM C 1289 Type II.

2.2.1.1   Polyisocyanurate Board
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Glass-fiber facer on both faces of roof insulation board for single-layer 
installation or for multiple-layer installation under single-ply membrane 
roofing.

2.2.1.2   Nailable, Ventilating Insulation Board

Glass-fiber faced polyisocyanurate insulation board with integral nailable 
oriented strand board (OSB) layer as substrate for roofing shingles.  
Oriented strand board shall be raised from insulation surface 1/2 inch 
minimum on wood furnishing strips and shall be integrally bonded to 
insulation.

2.2.1.3   Tapered Insulation

Tapered polyisocyanurate insulation with a slope of 1/4 inch per foot for 
flat roof decks and for roofing crickets.

2.2.2   Extruded Polystyrene

Polystrene shall be in accordance with ASTM C 578, Type II, IV, or X.  
Provide products of same purpose as in Paragraph 2.2.1.

2.3   FASTENERS

Fasteners shall be specifically designed screws and plates or spikes and 
plates of sufficient length to hold insulation securely in place.  
Fasteners shall conform to insulation manufacturer's recommendations except 
that holding power, when driven, shall be not less than 40 pounds 120 pounds
 each in steel deck.  Fasteners for steel or concrete decks shall conform 
to FM P7825c for Class I roof deck construction, and shall be spaced to 
withstand an uplift pressure of 120 pounds per square foot.

2.4   ORGANIC ROOFING FELT

ASTM D 226, Type I.

2.5   WOOD NAILERS

Wood nailers shall conform to Section 06100 ROUGH CARPENTRY, including 
preservative treatment.  Edge nailers shall be not less than nominal 6 
inches wide and of thickness to finish flush with the top surface of the 
insulation.  Surface mounted nailers shall be a nominal 3 inches wide by 
the full thickness of the insulation.

PART 3   EXECUTION

3.1   COORDINATION REQUIREMENTS

Insulation and roofing membrane shall be finished in one operation up to 
the line of termination at the end of each day's work.  Completed sections 
shall be glaze coated when more than one day is required to finish the 
roofing.  Phased construction will not be permitted.

3.2   ENVIRONMENTAL CONDITIONS

The temperature of the roofing materials shall be as required by the 
manufacturer.  Air temperature shall be above 40 degrees F and there shall 
be no visible ice, frost, or moisture on the roof deck when the insulation 
and roofing are installed.  Wind conditions shall be suitable for 
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installation of insulation:  Wind chill may affect the proper application 
temperatures of materials; hot materials may be blown about, creating 
safety dangers; insulation boards may become difficult and hazardous to 
handle; wrappers, coverings, and other debris may become airborne, and 
possibly contaminate laps and seams.

3.3   APPLICATION OF INSULATION

Insulation shall be laid in two or more layers.  Units of insulation shall 
be laid in courses parallel with the roof slope.  End joints shall be 
staggered.  Insulation shall be cut to fit neatly against adjoining 
surfaces.  Joints between insulation boards shall not exceed 1/4 inch.  
Joints in successive layers shall be staggered with respect to joints of 
preceding layer.  Where insulation is applied over steel deck, long edge 
joints shall continuously bear on surfaces of the steel deck.  Insulation 
which can be readily lifted after installation is not considered to be 
adequately secured.  Insulation shall be applied so that all roof 
insulation applied each day is waterproofed the same day.  Phased 
construction will not be permitted.  Application of impermeable faced 
insulation shall be performed without damage to the facing.

3.3.1   Mechanical Fastening

For any slope exceeding 1/2 inch/foot, multiple layers of insulation shall 
be mechanically fastened.  Method of attachment shall be in accordance with 
recommendations of the insulation manufacturer and requirements specified.

3.3.2   Steel Decks

All steel decks shall be insulated before receiving a roof membrane.  First 
layer of insulation on steel deck shall be compatible with mechanical 
fastening and shall meet fire resistant requirements.

3.3.3   Plywood Decks

Verify plywood roof deck is firmly attached to structure and is free of 
dirt and debris and ready to receive insulation.

3.3.4   Installation On Wood Deck

Orient insulation boards to provide furring blocks for nailable surface 
along hips of roof.  Furring blocks shall not block venting paths to 
venting cap at hip roof peak.  Mechanically attach insulation board to 
plywood roof deck.  Installa number 30 roofing felts over nailable surface 
for installation of shingles.

    -- End of Section --
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SECTION 07240

EXTERIOR INSULATION AND FINISH SYSTEMS
10/01

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred within the text by the 
basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM B 117 (1997) Operating Salt Spray (Fog) Apparatus

ASTM C 67 (2000)Sampling and Testing Brick and 
Structural Clay products

ASTM C 150 (2000) Portland Cement

ASTM C 473 (2000) Physical Testing of Gypsum Panel 
Products

ASTM C 578 (1995) Rigid, Cellular Polystyrene Thermal 
Insulation

ASTM C 920 (1998) Elastomeric Joint Sealants

ASTM C 1186 (1999; Rev. A) Flat Non-Asbestos 
Fiber-Cement Sheets

ASTM D 968 (1993) Abrasion Resistance of Organic 
Coatings by Falling Abrasive

ASTM D 2247 (1999)  Testing Water Resistance of 
Coatings in 100% Relative Humidity

ASTM D 3273 (2000) Resistance to Growth of Mold on the 
Surface of Interior Coatings in an 
Environmental Chamber

ASTM E 84 (2000) Surface Burning Characteristics of 
Building Materials

ASTM E 136 (1999) Behavior of Materials in Vertical 
Tube Furnace at 750 Degrees C

ASTM E 330 (1997) Structural Performance of Exterior 
Windows, Curtain Walls, and Doors by 
Uniform Static Air Pressure Difference

ASTM E 331 (2000) Water Penetration of Exterior 
Windows, Curtain Walls, and Doors by 
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Uniform Static Air Pressure Difference

ASTM E 695 (1997) Measuring Relative Resistance of 
Wall, Floor, and Roof Construction to 
Impact Loading

ASTM G 23 (1996) Operating Light-Exposure Apparatus 
(Carbon-Arc Type) with and Without Water 
for Exposure of Nonmetallic Materials

EXTERIOR INSULATION MANUFACTURERS ASSOCIATION (EIMA)

EIMA TM 101.01 (1995) Freeze/Thaw Resistance of Exterior 
Insulation and Finish Systems (EIFS), 
Class PB.

EIMA TM 105.01 (1995) Alkali Resistance of Glass Fiber 
Reinforcing Mesh for Use in Exterior 
Insulation and Finish Systems

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 268 (1996) Determining Ignitability of 
Exterior Wall Assemblies Using a Radiant 
Heat Energy Source

1.2   SYSTEM DESCRIPTION AND REQUIREMENTS

The exterior insulation and finish system (EIFS) shall be a job-fabricated 
exterior wall covering consisting of sheathing, insulation board, 
reinforcing fabric, base coat, finish coat, adhesive and mechanical 
fasteners as applicable.  The system components shall be compatible with 
each other and with the substrate as recommended or approved by, and the 
products of, a single manufacturer regularly engaged in furnishing Exterior 
Insulation and Finish Systems.  All materials shall be installed by an 
applicator approved by the system manufacturer. EIFS shall be Class PM 
drainable system.

1.2.1   System Requirements and Tests

The system shall meet the performance requirements as veryfied by the tests 
listed below.  Where a wall system of similar type, size, and design as 
specified for this project has been previously tested under the condition 
specified herein, the resulting test reports may be submitted in lieu of 
job specific tests.

1.2.1.1   Water Penetration

Test the system for water penetration by uniform static air pressure in 
accordance with ASTM E 331.  There shall be no penetration of water beyond 
the plane of the base coat/EPS board interface after 15 minutes at 6.4 psf), 
or 20% of positive design wind pressure, whichever is greater.

1.2.1.2   Wind Load

Test the system for wind load by uniform static air pressure in accordance 
with ASTM E 330 (procedure A) to a minimum pressure of  30 psf.  There 
shall be no permanent deformation, delamination, or other deterioration.
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1.2.2   Component Requirements and Tests

The components of the system shall meet the performance requirements as 
veryfied by the tests listed below.

1.2.2.1   Surface Burning Characteristics

Conduct ASTM E 84 test on samples consisting of insulation board, base 
coat,  reinforcing fabric, and finish coat.  Cure for 28 days.  The flame 
spread index shall be 25 or less and the smoke developed index shall be 450 
or less.

1.2.2.2   Radiant Heat

The system shall be tested in accordance with NFPA 268 with no ignition 
during the 20-minute period.

1.2.2.3   Impact Resistance

a. Impact Mass: Test 28 day cured specimen of PM EIFS in accordance 
with ASTM E 695.  The test specimen shall exhibit no cracking or 
denting after twelve impacts by (30 lbs) lead shot mass from (6 in 
to 6 ft) drop heights in (6 in) intervals.

1.2.3   Sub-Component Requirements and Tests

Unless otherwise stated, the test specimen shall consist of reinforcement, 
base coat, and finish coat applied in accordance with manufacturer's 
printed recommendations to the insulation board to be used on the building. 
 For mildew resistance, only the finish coat is applied onto glass slides 
for testing.  These specimen shall be suitably sized for the apparatus used 
and be allowed to cure for a minimum of 28 days prior to testing.

1.2.3.1   Abrasion Resistance  

Test in accordance with ASTM D 968, Method A.  Test a minimum of two 
specimen.  After testing, the specimens shall show only very slight 
smoothing, with no loss of film integrity after  (132 gallons) of water.

1.2.3.2   Accelerated Weathering    

Test in accordance with ASTM G 23, Method 1.  After 2000 hours specimens 
shall exhibit no visible cracking, flaking, peeling, blistering, yellowing, 
fading, or other such deterioration.

1.2.3.3   Mildew Resistance

Test in accordance with ASTM D 3273.  The specimen shall consist of the 
finish coat material, applied to clean  (3 inch by 4 inch) glass slides and 
shall be allowed to cure for 28 days.  After 28 days of exposure, the 
specimen shall not show any growth.

1.2.3.4   Salt Spray Resistance 

Test in accordance with ASTM B 117.  The specimen shall be a minimum of  (4 
inch by 6 inch) and shall be tested for 300 hours.  After exposure, the 
specimen shall exhibit no observable deterioration, such as chalking, 
fading , or rust staining.
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1.2.3.5   Water Resistance

Test in accordance with ASTM D 2247.  The specimen shall be a minimum of  
(4 inch by 6 inch).  After 14 days, the specimen shall exhibit no cracking, 
checking, crazing, erosion, blistering, peeling, or delamination.

1.2.3.6   Absorption-Freeze/Thaw

Class PB systems shall be tested in accordance with EIMA TM 101.01for 60 
cycles of freezing and thawing.  No cracking, checking, or splitting, and 
neglible weight gain.  Class PM systems shall be tested in accordance with 
ASTM C 67 for 50 cycles of freezing and thawing.  After testing, the 
specimens shall exhibit no cracking or checking,and have negligible weight 
gain.

1.2.3.7   Sample Boards

Unless otherwise stated, provide sample EIFS Component12 by 24 inches), on 
sheathing board, including finish color and texture, typical joints and 
sealant.  If more than one color, finish, or pattern is used, provide one 
sample for each.   The test specimen shall consist of reinforcement, base 
coat, and finish coat applied in accordance with manufacturer's printed 
recommendations to the insulation board to be used on the building.

1.2.4   Moisture Analysis

Perform a job specific vapor transmission analysis based on project 
specific climate and specified wall components and materials.  Indicate the 
temperatures and relative humidities for the inside and outside of the 
building; a complete listing of the building components, their thickness, 
thermal resistance and permeance, as well as building location and use.  If 
a mathematical model was used for the analysis, include the name of the 
model and the supplier/developer.

1.3   SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal 
Procedures."

SD-02 Shop Drawings

Shop drawings; G

Show wall layout, construction and expansion joints, decorative 
grooves, layout of sheathing board, thermal insulation board, and 
reinforcement mesh and strip reinforcing fabric; joint and 
flashing details; details at wall penetrations; types and location 
of fasteners; details at windows and doors; and details at base, 
roof, parapet, and corners.

SD-03 Product Data

Thermal insulation

Adhesive

Mechanical Fasteners

Accessories
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Base coat

Portland cement

Reinforcing fabric

Finish coat

Joint Sealant

Primer

Bond breaker

Backer Rod

Insulation Board

Warranty

Include joint and other details, such as end conditions, corners, 
windows, parapet.  Include shelf life and recommended cleaning 
solvents in data for sealants.  Include material safety data 
sheets (MSDS)for all components of the EIFS.  The MSDS shall be 
available at the job site.

SD-04 Samples

Sample Boards; G
          
Color and Texture

SD-06 Test Reports

Abrasion resistance

Accelerated weathering

Impact resistance

Mildew resistance

Salt spray resistance

Water vapor transmission

Absorption-freeze-thaw

Flame spread

Water penetration

Water resistance

Flame spread

Surface Burning Characteristics
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Radiant heat

Substrate

SD-07 Certificates

Qualifications of EIFS Manufacturer

Qualification of EIFS Installer

Qualification of Sealant Applicator

Certify that EIFS installer meets requirements specified under    
paragraph "Qualification of Installer," and that sealant       
applicator is approved by the EIFS Manufacturer.          

Qualifications of Third Party Inspector

Submit evidence that third party inspector has current 
certification from the Exterior Design Institute or equal 
inspector certification as inspector for the installation of EIFS.

           
Inspection Check List; G

Submit filled-out inspection check list as required in paragraph 
"Quality Control," certifying that the installation of critical 
items meets the requirements of this specification.

SD-08 Manufacturer's Instructions

Installation

Manufacturer's standard printed instructions for the installation 
of the EIFS.  Include requirements for condition and preparation 
of substrate, installation of EIFS, and requirements for sealants 
and sealing.

SD-10 Operation and Maintenance Data

EIFS

Include detailed finish repair procedures and information 
regarding compatibility of sealants with base and finish coatings.

1.4   QUALITY ASSURANCE

1.4.1   Qualifications of EIFS Manufacturer

The EIFS shall be the product of a manufacturer who has been in the 
practice of manufacturing and designing EIFS for a period of not less than 
3 years, and has been involved in at least five projects similar to this 
project in size, scope, and complexity, in the same or a similar climate as 
this project.

1.4.2   Qualification of EIFS Installer

The EIFS Installer shall be trained and approved by the EIFS manufacturer 
to install the system and shall have successfully installed at least five 
projects at or near the size and complexity of this project.  The 
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contractor shall employ qualified workers trained and experienced in 
installing the manufacturer's EIFS.

1.4.3   Qualification of Sealant Applicator

The sealant applicator shall be experienced and competent in the 
installation of high performance industrial and commercial sealants and 
shall have successfully installed at least five projects at or near the 
size and complexity of this project.

1.4.4   Insulation Board-

Insulation Board shall be approved and labeled under third party quality 
program as required by applicable building code.

1.4.5   Pre-Installation Conference

After approval of submittals and before commencing any work on the EIFS , 
including installation of any sheathing board, insulation, and associated 
work, the Contracting Officer will hold a pre-installation conference to 
review:

a.  Drawings,  specifications, and samples;

b.  Procedure for on site inspection and acceptance of EIFS substrate 
and pertinent details;

c.  Contractor's plan for coordination of work of the various trades 
involved in providing EIF system and other components;

d.  Inspection procedures; and

e.  Safety requirements.

Pre-installation conference shall be attended by the Contractor, EIFS Q.C. 
  Specialist (EIFS Inspector), and all personnel directly responsible for 
installation of the EIF system, including sealant applicator, and personnel 
responsible for related work, such as flashing and sheet metal, windows and 
doors, and a representative of the EIFS manufacturer.  Before beginning 
EIFS work, the contractor shall confirm in writing the resolution of 
conflicts among those attending the preinstallation conference.

1.5   DELIVERY AND STORAGE

Deliver materials to job site in original unopened packages, marked with 
manufacturer's name, brand name, and description of contents.  Store 
materials off the ground and in accordance with the manufacturer's 
recommendations in a clean, dry, well-ventilated area.  Protect stored 
materials from rain, sunlight, and excessive heat.  Keep coating materials 
which would be damaged by freezing at a temperature not less than 40 
degrees F.  Do not expose insulation board to flame or other ignition 
sources.

1.6   ENVIRONMENTAL CONDITIONS

a.  Do not prepare materials or apply EIFS during inclement weather 
unless appropriate protection is provided.  Protect installed 
materials from inclement weather until they are dry.
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b.  Apply sealants and wet materials only at ambient temperatures of 
40 degrees F or above and rising, unless supplemental heat is 
provided.  The system shall be protected from inclement weather 
and to maintain this temperature for a minimum of 24 hours after 
installation.

c.  Do not leave insulation board exposed to sunlight after 
installation.

1.7   WARRANTY

Furnish manufacturer's standard warranty for the EIFS.  Warranty shall run 
directly to Government and cover a period of not less than 5 years from 
date Government accepted the work.

PART 2   PRODUCTS

2.1   COMPATIBILITY

Provide all materials compatible with each other and with the substrate, 
and as recommended by EIFS manufacturer.

2.2   SHEATHING BOARD

2.2.1   Fiber Reinforced Cement Sheathing Board

a.  Meet ASTM C 1186, Type B, Grade I.

b.  Non-combustible per ASTM E 136.

c.  Nail Pull Resistance:  No less than when tested in accordance with 
ASTM C 473.

d.  Thickness no less than  (1/2 in). 

e.  Water Absorption not to exceed 17 percent.

2.3   MECHANICAL FASTENERS

Corrosion resistant and as approved by EIFS manufacturer.  Select fastener 
type and pattern based on applicable wind loads and substrate into which 
fastener will be attached, to provide the necessary pull-out, tensile, and 
shear strengths.

2.4   THERMAL INSULATION

2.4.1   Manufacturer's Recommendations

Provide only thermal insulation recommended by the EIFS manufacturer for 
the type of application intended.

2.4.2   Insulation Board

Insulation board shall be standard product of manufacturer for drainable 
system and shall be compatible with other systems components.  Boards shall 
be factory marked individually with the manufacturer's name or trade mark, 
the material specification number, the R-value at (75 degree F), and 
thickness.  No layer of insulation shall be less than (3/4 in) thick.  The 
maximum thickness of all layers shall not exceed  (4 in). Insulation Board 
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shall be certified as aged, in block form, prior to cutting and shipping, a 
minimum of 6 weeks by air drying, or equivalent.  

a.  Thermal resistance:  As indicated

b.  Insulating material:  ASTM C 578 Type I or IV, as recommended by 
the EIFS manufacturer and treated to be compatible with other EIFS 
components.  Age insulation by air drying a minimum of 6 weeks 
prior to cutting and shipping.

2.5   BASE COAT

Manufacturer's standard product and compatible with other systems 
components.

2.6   PORTLAND CEMENT

Conform to ASTM C 150, Type I or II as required, fresh and free of lumps, 
and approved by the systems manufacturer.

2.7   REINFORCING FABRIC

Reinforcing fabric mesh shall be alkali-resistant, balanced, open weave , 
glass fiber fabric made from twisted multi-end strands specifically treated 
for compatibility with the other system materials, and comply with EIMA TM 
105.01 and as recommended by EIFS manufacturer.

2.8   FINISH COAT

Manufacturer's standard product conforming to the requirements in the 
paragraph on Sub-Component Requirements and Tests.  For color consistency, 
use materials from the same batch or lot number.

2.9   PRIMER

Non-staining, quick-drying type recommended by sealant manufacturer and 
EIFS manufacturer.

2.10   ACCESSORIES

Conform to recommendations of EIFS manufacturer, including trim, edging, 
anchors, expansion joints, and venting flahsings.  All metal items and 
fasteners to be corrosion resistant.

2.11   JOINT SEALANT

Non-staining, quick-drying type meeting ASTM C 920, Class 25, compatible 
with the finish system type and grade, and recommended by both the sealant 
manufacturer and EIFS manufacturer.

2.12   BOND BREAKER

As required by EIFS manufacturer and recommended by sealant manufacturer 
and EIFS manufacturer.

2.13   BACKER ROD

Closed cell polyethylene free from oil or other staining elements and as 
recommended by sealant manufacturer and EIFS manufacturer.  Do not use 
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absorptive materials as backer rod.  The backer rod should be sized 25 
percent larger than the width of the joint.

PART 3   EXECUTION

3.1   EXAMINATION

Examine substrate and existing conditions to determine that the EIFS can be 
installed as required by the EIFS manufacturer and that all work related to 
the EIFS is properly coordinated.  Surface shall be sound and free of oil, 
loose materials or protrusions which will interfere with the system 
installation. If deficiencies are found, notify the Contracting Officer and 
do not proceed with installation until the deficiencies are corrected. The 
substrate shall be plane, with no deviation greater than (1/4 inch) when 
tested with a (10 foot) straightedge.  Determine flatness, plumbness, and 
any other conditions for conformance to manufacturer's instructions.  

3.2   SURFACE PREPARATION

Prepare existing surfaces for application of the EIFS to meet flatness 
tolerances and surface preparation according to manufacturer's installation 
instructions but provide a flatness of not more that 1/4 inch in 10 feet. 
Provide clean surfaces free of oil and loose material without protrusions 
adversely affecting the installation of the insulation board.  For 
adhesively attached EIFS, existing deteriorated paint must be removed.  Due 
to substrate conditions or as recommended by the system manufacturer, a 
primer may be required.  Apply the primer to existing surfaces as 
recommended by the manufacturer.  Use masking tape to protect areas 
adjacent to the EIFS to prevent base or finish coat to be applied to areas 
not intended to be covered with the EIFS.  The contractor shall not proceed 
with the installation until all noted deficiencies of the substrate are 
corrected.

3.3   INSTALLATION

Install EIFS as indicated, comply with manufacturer's instructionsexcept as 
otherwise specified, and in accordance with the shop drawings.  EIFS shall 
be installed only by an applicator trained and approved by the EIFS 
manufacturer.  Specifically, include all manufacturer recommended 
provisions regarding flashing and treatment of wall penetrations.

3.3.1   Sheathing Board

Edges and ends of boards shall be butted snugly with vertical joints 
staggered to provide full and even support for the insulation.  Do not 
align sheathing board joints with wall openings.  Provide support at both 
vertical and horizontal joints.  Attach sheathing board to metal studs with 
self-tapping drywall screws.  Place fasteners sufficiently close to support 
imposed loads, but not more than:

a.  (8 inches) apart on each supporting stud

Space fasteners more closely when required for negative wind load 
resistance.

3.3.2   Insulation Board

Unless otherwise specified by the system manufacturer, place the long edge 
horizontally from level base line.  Stagger vertical joints and interlock 
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at corners.  Butt joints tightly.  Provide flush surfaces at joints.  
Offset insulation board joints from joints in sheathing by at least (8 
inches).  Use L-shaped insulation board pieces at corners of openings.  
Joints of insulation shall be butted tightly.  Surfaces of adjacent 
insulation boards shall be flush at joints.  Gaps greater than (1/16 inch) 
between the insulation boards shall be filled with slivers of insulation.  
Uneven board surfaces with irregularities projecting more than (1/16 inch) 
shall be rasped in accordance with the manufacturer's instructions to 
produce an even surface. Attach insulation board as recommended by 
manufacturer.  The adhered insulation board shall be allowed to remain 
undisturbed for 24 hours prior to proceeding with the installation of the 
base coat/reinforcing mesh, or longer if necessary for the adhesive to dry. 
 However, do not leave insulation board exposed longer than recommended by 
insulation manufacturer.

3.3.2.1   Mechanically Fastened Insulation Boards

Fasten with manufacturer's standard corrosion resistant anchors, spaced as 
recommended by manufacturer, but not more than  (2 feet) horizontally and 
vertically.

3.3.3   Base Coat and Reinforcing Fabric Mesh,

3.3.3.1   Class PM Systems

Mechanically fasten reinforcing fabric mesh to the insulated wall using the 
type and spacing of fasteners specified in the manufacturer’s instructions. 
Provide diagonal reinforcement at opening corners.  Mix base coat in 
accordance with manufacturer's instructions. Apply base coat in accordance 
with manufacturer's instruction to provide a  complete, tight coating of 
uniform thickness as specified by the manufacturer.  Cover all fiberglass 
reinforcing fabric, including at back wrapped areas at panel joints and at 
fasteners.

3.3.4   Finish Coat

Apply and level finish coat in one operation. Obtain final texture by 
trowels, floats, or by spray application as necessary to achieve the 
required finish matching approved sample.  Apply the finish coat to the dry 
base coat maintaining a wet edge at all times to obtain a uniform 
appearance.The thickness of the finish coat shall be in accordance with the 
system manufacturer’s current published instructions.  Apply finish coat so 
that it does not cover surfaces to which joint sealants are to be 
applied.The base coat/reinforcing mesh must be allowed to dry a minimum of 
24 hours prior to the application of the finish coat. Surface 
irregularities in the base coat, such as trowel marks, board lines, 
reinforcing mesh laps, etc., shall be corrected prior to application of the 
finish coat.

   
3.4   JOINT SEALING

Seal EIFS at openings as recommended by the system manufacturer.  Apply 
sealant only to the base coat.  Do not apply sealant to the finish coat.

3.4.1   Surface Preparation, Backer Rod, and Primer

Immediately prior to application, remove loose matter from joint.  Ensure 
that joint is dry and free of paint, finish coat, or other foreign matter.  
Install backer rod.  Apply primer as required by sealant and EIFS 
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manufacturer.  Check that joint width is as shown on drawings but in no 
case shall it be less than (0.5) inch for perimeter seals and (0.75 inch) 
for expansion joints.  The width shall not be less than 4 times the 
anticipated movement.  Check sealant manufacturer's recommendations 
regarding proper width to depth ratio.

3.4.2   Sealant

Apply sealant in accordance with sealant manufacturer's instructions with 
gun having nozzle that fits joint width.  Do not use sealant that has 
exceeded shelf life or can not be discharged in a continuous flow.  
Completely fill the joint solidly with sealant without air pockets so that 
full contact is made with both sides of the joint.  Tool sealant with a 
round instrument that provides a concave profile and a uniformly smooth and 
wrinkle free sealant surface.  Do not wet tool the joint with soap, water, 
or any other liquid tooling aid.  Do not apply sealant until all EIFS 
coatings are fully dry.  During inclement weather, protect the joints until 
sealant application.  Use particular caution in sealing joints between 
window and door frames and the EIFS wall and at all other wall 
penetrations.  Clean all surfaces to remove excess sealant.

3.5   FIELD QUALITY CONTROL

Throughout the installation, the contractor shall establish and maintain an 
inspection procedure to assure compliance of the installed EIFS with 
contract requirements.  Work not in compliance shall be removed and 
replaced or corrected in an approved manner. The inspection procedures, 
from acceptance of deliveries through installation of sealants and final 
acceptance shall be performed by qualified inspector trained by the 
manufactuter.  No work on the EIFS shall be performed unless the inspector 
is present at the job site.

3.5.1   Inspection Check List

During the installation and at the completion of installation, perform   
inspections covering at the minimum all applicable items enumerated on the 
attached check list. The inspector shall initial and date all applicable 
items, sign the check list, and submit it to the Contracting Officer at the 
completion of the EIFS erection.

CHECK LIST

Item  Description                                                Appr'd/Date_

  a.  Materials are handled and stored correctly.                _       ____
 
  b.  Environmental conditions are within specified limits,      _      _____
      including temperature not below 4 degrees C (40 degrees F), 
      and the work is protected from the elements as required.

  c.  Preparation and installation is performed by qualified     _      _____
      personnel using the correct tools.

  d.  Adjacent areas to which EIFS is not to be applied          _       ____
      (such as on window and door frames) are protected with 
      masking tape, plastic films, drop cloths, etc. 
      to prevent accidental application of EIFS materials.
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CHECK LIST

Item  Description                                                Appr'd/Date_

  e.  Control, expansion and aesthetic joints are installed as   _       ____
      indicated or recommended.  Accessories are properly 
      installed.

  f.  Substrate is in-plane, properly attached, clean, dry, and  _       ____
      free of contaminants.  

  g.  Materials are mixed thoroughly and in proper proportions.  _       ____

  
  h.  Mechanical attachments have proper spacing, layout and     _       ____
      fastener depth. 

  i.  Insulation boards are tightly abutted, in running bond     _       ____
      pattern, with joints staggered with the sheathing, board 
      corners interlocked, L-shaped boards around openings, 
      edges free of adhesive, and provision for joints.  Gaps 
      are filled and surfaces rasped.

 
  j.  Reinforcing fabric mesh is properly  back-wrapped at       _       ____
      terminations.

  k.  Reinforcing fabric mesh is fully embedded and properly     _       ____
      placed.  Corners are reinforced.  Openings are 
      diagonally reinforced.  Mesh overlaps minimum 65 mm (2-
      1/2 inches).

  l.  Base coat thickness is within specified limits.            _       ____

  m.  The base coat/reinforcing fabric mesh must be allowed to   _       ____
      dry (a minimum of 24-hours) prior to the application of 
      the finish coat.

  n.  Finish coat is applied with sufficient number of           _       ____
      personnel and stopped at suitable points.  Floats and 
      methods of texturing are uniform.

  o.  All Flashings  are properly installed.                     _       ____
  
                                                
  p.  All joints are properly sealed in their entire length      _       ____
      at time and under environmental conditions as 
      specified by the manufacturer.        
                                                                 
  q.  All scaffolding, equipment, materials, debris              _       ____
      and temporary protection are removed from site
      upon completion.   

Name of Inspector:________________  Signed:__________________  Date:________

3.6   CLEANUP

Upon completion, remove all scaffolding, equipment, materials and debris 
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from site.  Remove all temporary protection installed to facilitate 
installation of EIFS.

       -- End of Section --
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SECTION 07311A

ROOFING, STRIP SHINGLES
08/98

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 226 (1997a) Asphalt-Saturated Organic Felt 
Used in Roofing and Waterproofing

ASTM D 1970 (2000) Self-Adhering Polymer Modified 
Bituminous Sheet Materials Used as Steep 
Roofing Underlayment for Ice Dam Protection

ASTM D 3018 (1990; R 1994el) Class A Asphalt Shingles 
Surfaced With Mineral Granules

ASTM D 3161 (1999a) Wind-Resistance of Asphalt 
Shingles (Fan-Induced Method)

ASTM D 3462 (1999) Asphalt Shingles Made From Glass 
Felt and Surfaced with Mineral Granules

ASTM D 4869 (1988; R 1993el) Asphalt-Saturated Organic 
Felt Shingle Underlayment Used in Roofing

ASTM E 108 (1999) Fire Tests of Roof Coverings 

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-03 Product Data

Application of Roofing Materials; G

  Manufacturer's catalog data, description of underlayment, 
shingles, fasteners, and flashing.  Manufacturer's instructions, 
annotated or supplemented by the Contractor to indicate 
configuration and method for installing the materials, and for 
waterproofing of joints where flashings change direction.  The 
number, spacing and orientation of fasteners shall be specified.
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SD-04 Samples

Shingles; G 

  Full shingle sample and manufacturer's standard size samples of 
materials and products requiring color or finish selection.

1.3   DELIVERY AND STORAGE OF MATERIALS

Materials shall be delivered in manufacturer's unopened bundles and 
containers with the manufacturer's brand and name marked clearly thereon.  
Shingles shall be stored in accordance with manufacturer's printed 
instructions.  Roll goods shall be stored on end in an upright position or 
in accordance with manufacturer's recommendations.  Immediately before 
laying, roofing felt shall be stored for 24 hours in an area maintained at 
a temperature not lower than  50 degrees F.

1.4   WARRANTY

Manufacturer's standard performance guarantees or warranties that extend 
beyond a 1 year period shall be provided.

PART 2   PRODUCTS

2.1   MATERIALS

Materials shall conform to the following requirements:

2.1.1   Metal Drip Edges

Metal drip edges shall be minimum 26 gauge galvanized steel or an 
equivalent non-corrosive non-staining material, as shown.

2.1.2   Underlayment

Organic felt; ASTM D 4869 or ASTM D 226, non perforated Type II, heavy-duty 
number 30.

2.1.3   Leak Barrier Underlayment

Self-adhering leak barrier or ice dam underlayment shall comply with ASTM D 
1970 for sealability around nails.

2.1.4   Nails

Nails shall be round head 11 or 12 gauge galvanized steel or equivalent 
corrosion resistant roofing nails.  Nail heads shall be  3/8 inch minimum 
diameter, with flat and smooth low profile.  Shanks shall be barbed or 
otherwise deformed for added pull-out resistance.  Nails shall be long 
enough to penetrate all layers of roofing materials and achieve secure 
anchorage into the roof deck.  Nails shall extend through the underside of 
plywood or wood panel roof decks, and shall penetrate at least  3/4 inch 
into wood plank decks.

2.1.5   Shingles

Shingles shall be approximately  12 by 36 inches in dimension and three-tab 
strip design.  Shingles shall have self-sealing adhesive strips and shall 
meet a wind velocity rating of  60 mph plus or minus 5 percent in 
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accordance with ASTM D 3161.  Shingles shall be algae resistant.  Glass 
felt shingles shall comply with ASTM D 3018 and ASTM D 3462 Type I 
(self-sealing), ASTM E 108 Class A (a light degree of fire protection), and 
shall weigh not less than  240 lbs.  Shingles shall be installed on the 
following buildings:  visitor control center (VCC).

2.2   COLOR

Shingle color shall be in accordance with Section 09915 COLOR SCHEDULE.

PART 3   EXECUTION

3.1   PREPARATION OF SURFACES

The construction of any bay or section of roof decking shall be completed 
before roofing work is started.  Roof surfaces shall be smooth, firm, dry, 
and free from loose boards, large cracks, and projecting ends that might 
damage the roofing.  Vents and other projections through roofs shall be 
properly flashed and secured in position, and projecting nails shall be 
driven flush with the deck.

3.2   APPLICATION OF ROOFING MATERIALS

3.2.1   Flashings

Metal flashings shall conform to Section 07600N FLASHING AND SHEET METAL.  
Metal flashings shall be provided at the intersections of roofs and at 
projections through the deck such as dormers.

3.2.2   Metal Drip Edges

Metal drip edges shall be provided along the eaves and rakes.  The metal 
drip edge shall be applied directly over the underlayment along the rakes 
and directly on the wood deck at the eaves.  Metal drip edges shall extend 
back from the edge of the deck not less than  3 inches and shall be secured 
with compatible nails spaced not more than  10 inches on center along the 
inner edge.

3.2.3   Underlayment

Before any shingles are applied, a single layer of asphalt-saturated-felt 
underlayment shall be applied to the roof deck sheathing.  

3.2.4   Shingles

Shingles with the correct recommended exposure shall be applied in 
accordance with the manufacturer's printed instructions as they appear on 
the bundle wrapping.

    -- End of Section --
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SECTION 07530A

ELASTOMERIC ROOFING (EPDM)
09/95

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 4637 (1996) EPDM Sheet Used in Single-Ply Roof 
Membrane

ASTM E 108 (1996) Fire Tests of Roof Coverings

FACTORY MUTUAL ENGINEERING AND RESEARCH (FM)

FM P9513 (1996) Loss Prevention Data for Roofing 
Contractors

UNDERWRITERS LABORATORIES (UL)

UL 580 (1994; Rev thru Feb 1998) Tests for Uplift 
Resistance of Roof Assemblies

UL 790 (1997; Rev thru Jul 1998) Tests for Fire 
Resistance of Roof Covering Materials

UL 1256 (1998) Fire Test of Roof Deck Constructions

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Roofing System; G

  Drawings showing size of sheets, position of sheets and splices, 
flashing details, fastening patterns where applicable for 
insulation and membrane sheets, and expansion joint details.  
Detail showing construction of water cutoffs to be used at 
membrane terminations at the end of a day's work to seal the 
roofing system from water intrusion.

SD-03 Product Data

SECTION 07530a  Page 2



Upgrade Access Control Point, Longstreet Road DACA21-03-R-0014
Fort Bragg, NC

Installation

  Manufacturer's instructions for preparing and installing the 
membrane, flashings, seams, insulation, nailers and other 
accessories.

Protection of Finished Roofing

  Protection plan showing areas to be protected, type of material 
used; a plan to protect the membrane from damage until completion 
of work by other trades, and a description of the method of 
repairing the roofing.

Inspection

  The inspection procedure for substrate suitability including 
decks, curbs and insulation installation, prior to start of the 
work.  Inspection procedures during and after placement of the 
membrane, and after completion of work by other trades.

SD-07 Certificates

Materials

  Certificates of compliance attesting that the roofing system and 
materials meet specification requirements.  The certificates shall 
list the components required for the specified fire and wind 
uplift resistance ratings.

1.3   GENERAL REQUIREMENTS

Elastomeric membrane roofing shall be mechanically fastened to the roof 
surfaces indicated.  Roofing membrane sheet widths shall be consistent with 
membrane attachment methods and wind uplift requirements, and shall be as 
large as practical to minimize joints.  Membrane shall be free of defects 
and foreign material. Flashing work shall be coordinated to permit 
continuous membrane installation operations.  Applied insulation shall be 
weatherproofed by the membrane on the same day.

1.3.1   Delivery and Storage

Materials shall be delivered to the jobsite in the manufacturer's original, 
unopened packages, clearly marked with the manufacturer's name, brand name, 
and description of contents.  Materials other than ballast shall be stored 
in clean, dry areas.  Storage temperatures shall be as specified by the 
manufacturer.  Materials  stored on the roof shall not exceed one day's 
supply and shall be distributed so as not to exceed the roof live load 
capacity.  .

1.3.2   Fire Resistance

The completed roof system shall have a ASTM E 108 (same test as UL 790 and 
FM P9513, Appendix A) Class A classification, and meet fire test 
requirements of UL 1256 or FM P9513, Appendix B for roof deck construction. 
 Compliance of each component of the roofing system shall be evidenced by 
label or by written  certification from the manufacturer.

1.3.3   Wind Uplift Requirements
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Fully adhered and mechanically attached roofing systems shall have a 90 UL 
580 Class Rating or FM P9513, Appendix C Windstorm Classification.  Ratings 
from other independent laboratories may be substituted provided that the 
tests, requirements and ratings are documented to be equivalent, to the 
satisfaction of the Contracting Officer.

1.3.4   Warranty

Manufacturer's standard warranty for the roofing system shall be provided 
for not less than 10 years from acceptance of the work.  Warranty shall 
state that manufacturer shall repair or replace defective materials if the 
roofing system leaks or allows the insulation beneath the membrane to 
become wet during the period of the warranty.

PART 2   PRODUCTS

2.1   ADHESIVES

Adhesives, splicing cements, solvents, and sealants shall be as recommended 
by the membrane manufacturer.

2.2   FASTENERS

Fasteners for sheet-metal flashing shall be corrosion resistant steel 
annular-type nails or screws.  Fasteners for anchoring the roofing membrane 
shall be as approved by the membrane manufacturer and identical to those 
used to obtain the wind uplift rating.

2.3   FLASHING

Flashing shall be of ultra-violet resistant materials as recommended by the 
membrane manufacturer.  Prefabricated shaped flashings shall be used where 
possible.  Sheared edges of metal flashings that contact the membrane shall 
be turned into a tight hem.

2.4   MEMBRANE

Membrane shall conform to ASTM D 4637, Type I EPDM, Grade 1; Class SR, 
0.039 inch minimum thickness.

2.5   PREFABRICATED ACCESSORIES

Pipe seals shall be types and sizes recommended by the membrane 
manufacturer.

PART 3   EXECUTION

3.1   ENVIRONMENTAL CONDITIONS

Membrane shall not be installed in high wind, inclement weather or when 
there is visible ice, frost or moisture on the deck, insulation or 
membrane.  Membrane shall not be installed when air temperature is below 
the minimum specified by the membrane manufacturer.

3.2   PREPARATION

The substrate of any bay or section of the building shall be complete and 
suitable for insulation and membrane installation before roofing is begun.  
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Insulation over which elastomeric roofing is installed shall conform to 
Section 07220 ROOF INSULATION.  Surfaces against which membrane is applied 
shall be smooth, clean, and free from dirt, water, dew, oil, grease, sharp 
edges and construction debris; all joints over 1/4 inch wide shall be 
sealed; joints over 1/2 inch between insulation boards shall be filled with 
the same insulation.  Wood nailers shall comply with Section 06100 ROUGH 
CARPENTRY.

3.3   INSTALLATION

Installation shall comply with the manufacturer's approved instructions, 
except as otherwise specified.

3.3.1   Flashing

Edges of membrane and projections through the roof shall be flashed.  The 
flashing material shall be extended and sealed a minimum of 3 inches on 
each side of the fasteners which attach the membrane to nailers.  The 
installed flashing shall be fastened at the top of the flashing a maximum of
 12 inches on center under metal counter-flashing or cap.

3.3.2   Membrane Installation

Membrane shall be applied in accordance with the manufacturer's 
instructions and the following requirements.  Adjoining sheets comprising 
the membrane shall be adhered one to another using a butyl-based contact 
adhesive.  Minimum width of the laps shall be 3 in.  A primer shall be used 
before applying the contact adhesive if required by the membrane 
manufacturer.  In applying the contact adhesive, the minimum thickness of 
the wet film shall be in accordance with the membrane manufacturer's 
recommendations.  If manufacturer's recommendations are not available, the 
minimum thickness shall be 0.025 inch.  A wet film thickness gage shall be 
used to determine wet film thickness. Direction of lap shall be such that 
water flows over lap.  Membrane joints shall be free of wrinkles or 
fishmouths.  Before application of the contact adhesive, the rubber 
surfaces to be mated shall be well cleaned.  Joints shall be inspected over 
entire length after completion and defective areas shall be resealed and 
patched.  Damaged areas of membrane shall be removed and replaced with new 
materials, lapping underlying membrane by at least 3 inches on all sides.

3.3.3   Cutoffs

Cutoffs shall be installed if work day is ended or interrupted by bad 
weather before roof section is complete.  The insulation line shall be 
straightened using loose-laid cut insulation and the membrane shall be 
sealed to the roof deck.  Flutes in metal decking shall be sealed off along 
the cutoff edge.  Membrane shall be pulled free or cut to expose the 
insulation when resuming work, and cut insulation sheets used for fill-in 
shall be removed as necessary to maintain the staggered pattern.

3.4   PROTECTION OF FINISHED ROOFING

The roofing membrane shall be protected from damage by other trades.  After 
completion of work by other trades, the protection shall be removed and the 
roof shall be inspected.  Any damage shall be repaired in accordance with 
the recommendations of the roofing manufacturer.

3.5   INSPECTION
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The Contractor shall establish and maintain an inspection procedure to 
assure compliance of the installed elastomeric roofing with the contract 
requirements.  The procedure shall include a checklist of points to be 
observed.  Any work found not to be in compliance with the contract shall 
be promptly removed and replaced or corrected in an approved manner. 
Quality control shall include, but not be limited to, the following:

a.  Observation of environmental conditions; number and skill level of 
roofing workers; start and end time of various tasks; condition of 
substrate.

b.  Verification of compliance of materials before, during and after 
installation.

c.  Inspection of insulation, nailers, flashings, penetrations and 
work requiring coordination with roofing.

d.  Inspection of membrane placement, splicing, and attachment.

        -- End of Section --
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SECTION 07600N

FLASHING AND SHEET METAL
09/99

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 653/A 653M (1998) Steel Sheet, Zinc-Coated 
(Galvanized) or Zinc-Iron Alloy-Coated 
(Galvannealed) by the Hot-Dip Process

ASTM B 32 (1996) Solder Metal

ASTM B 69 (1998) Rolled Zinc

ASTM B 209 (1996) Aluminum and Aluminum-Alloy Sheet 
and Plate

ASTM B 221 (1996) Aluminum and Aluminum-Alloy 
Extruded Bars, Rods, Wire, Profiles, and 
Tubes

ASTM B 370 (1992) Copper Sheet and Strip for Building 
Construction

ASTM D 41 (1994) Asphalt Primer Used in Roofing, 
Dampproofing, and Waterproofing

ASTM D 4586 (1993) Asphalt Roof Cement, Asbestos-Free

AMERICAN WELDING SOCIETY (AWS)

AWS D1.2 (1997) Structural Welding Code Aluminum

SHEET METAL & AIR CONDITIONING CONTRACTORS' NATIONAL ASSOCIATION 
(SMACNA)

SMACNA Arch. Manual (1993) Architectural Sheet Metal Manual

1.2   SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal 
Procedures."

SD-02 Shop Drawings

Covering on flat, sloped, or curved surfaces; G

Downspouts; G
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Splash pans; G

Base flashing; G

Counterflashing; G

Flashing at roof penetrations; G

Scuppers; G

Copings; G

Drip edge; G

Conductor heads; G

Eave flashing; G

Pre-fabricated vaulted dormer; G

Pyramid roof cap and attachment; G

Indicate thicknesses, dimensions, fastenings and anchoring 
methods, expansion joints, and other provisions necessary for 
thermal expansion and contraction.  Scaled manufacturer's catalog 
data may be submitted for factory fabricated items.

SD-11 Closeout Submittals

Quality Control Plan

Submit for sheet metal work in accordance with paragraph entitled 
"Field Quality Control."

1.3   DELIVERY, HANDLING, AND STORAGE

Package and protect materials during shipment.  Uncrate and inspect 
materials for damage, dampness, and wet-storage stains upon delivery to the 
job site.  Remove from the site and replace damaged materials that cannot 
be restored to like-new condition.  Handle sheet metal items to avoid 
damage to surfaces, edges, and ends.  Store materials in dry, 
weather-tight, ventilated areas until immediately before installation.

PART 2   PRODUCTS

2.1   MATERIALS

Furnish sheet metal items in 8 to 10 foot lengths.  Single pieces less than 
8 feet long may be used to connect to factory-fabricated inside and outside 
corners, and at ends of runs.  Factory fabricate corner pieces with minimum 
12 inch legs.  Provide accessories and other items essential to complete 
the sheet metal installation.  These accessories shall be made of the same 
materials as the items to which they are applied. Fabricate sheet metal 
items of the materials specified below and to the gage, thickness, or 
weight shown in Table I at the end of this section.  Sheet metal items 
shall have mill finish unless specified otherwise.  Where more than one 
material is listed for a particular item in Table I, each is acceptable and 
may be used except as follows:
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2.1.1   Exposed Sheet Metal Items

Shall be of the same material.  The following items shall be considered as 
exposed sheet metal:  gutters, including hangers; downspouts; cap, valley, 
steeped, base, and eave flashings and related accessories.

2.1.2   Drainage

Do not use copper for an exposed item if drainage from that item will pass 
over exposed masonry, stonework or other metal surfaces.  In addition to 
the metals listed in Table I, lead-coated copper may be used for such items.

2.1.3   Copper, Sheet and Strip

ASTM B 370, cold-rolled temper.

2.1.4   Steel Sheet, Zinc-Coated (Galvanized)

ASTM A 653/A 653M.

2.1.4.1   Finish

Exposed exterior items of zinc-coated steel sheet shall have a baked-on, 
factory-applied color coating of polyvinylidene fluoride or other 
equivalent fluorocarbon coating applied after metal substrates have been 
cleaned and pretreated.  Finish coating dry-film thickness shall be 0.8 to 
1.3 mils.

2.1.5   Zinc Sheet and Strip

ASTM B 69, Type I, a minimum of 0.024 inch thick.

2.1.6   Aluminum Alloy Sheet and Plate

ASTM B 209, form alloy, and temper appropriate for use.

2.1.6.1   Finish

Exposed exterior sheet metal items of aluminum shall have a baked-on, 
factory-applied color coating of polyvinylidene fluoride (PVF2) or other 
equivalent fluorocarbon coating applied after metal substrates have been 
cleaned and pretreated.  Finish coating dry-film thickness shall be 0.8 to 
1.3 mils.

2.1.7   Aluminum Alloy, Extruded Bars, Rods, Shapes, and Tubes

ASTM B 221.

2.1.8   Solder

ASTM B 32.

2.1.9   Bituminous Plastic Cement

ASTM D 4586, Type I.

2.1.10   Building Paper
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Uncreped, reinforced, 20 lb per inch dry tensile strength, 16 hour minimum 
water resistance.

2.1.11   Asphalt Primer

ASTM D 41.

2.1.12   Through-Wall Flashing

Through-wall flashing for masonry is specified in Section 04200N, "Unit 
Masonry."

2.1.13   Fasteners

Use the same metal or a metal compatible with the item fastened.  Use 
stainless steel fasteners to fasten dissimilar materials.

PART 3   EXECUTION

3.1   INSTALLATION

3.1.1   Requirements

Make surfaces to receive sheet metal plumb and true, clean, even, smooth, 
dry, and free of defects and projections which might affect the 
application.  For installation of items not shown in detail or not covered 
by specifications conform to the applicable requirements of SMACNA Arch. 
Manual, Architectural Sheet Metal Manual.  Provide sheet metal flashing in 
the angles formed where roof decks abut walls, curbs, ventilators, pipes, 
or other vertical surfaces and wherever indicated and necessary to make the 
work watertight.  Join sheet metal items together as shown in Table II.

3.1.2   Workmanship

Make lines, arrises, and angles sharp and true.  Free exposed surfaces from 
visible wave, warp, and buckle, and tool marks.  Fold back exposed edges 
neatly to form a 1/2 inch hem on the concealed side.  Make sheet metal 
exposed to the weather watertight with provisions for expansion and 
contraction.

3.1.3   Nailing

Confine nailing of sheet metal generally to sheet metal having a maximum 
width of 18 inches.  Confine nailing of flashing to one edge only.  Space 
nails evenly not over 3 inches on centers and approximately 1/2 inch from 
edge unless otherwise specified or indicated.  Face nailing will not be 
permitted.  Where sheet metal is applied to other than wood surfaces, 
include in shop drawings, the locations for sleepers and nailing strips 
required to secure the work.   Sleepers and nailing strips are specified in 
Section 06100A, "Rough Carpentry."

3.1.4   Cleats

Provide cleats for sheet metal 18 inches and over in width.  Space cleats 
evenly not over 12 inches on centers unless otherwise specified or 
indicated.  Unless otherwise specified, cleats shall be not less than 2 
inches wide by 3 inches long and of the same material and thickness as the 
sheet metal being installed.  Secure one end of the cleat with two nails 
and the cleat folded back over the nailheads.  Lock the other end into the 
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seam.  Pretin cleats for soldered seams.

3.1.5   Bolts, Rivets, and Screws

Install bolts, rivets, and screws where indicated or required.  Provide 
compatible washers where required to protect surface of sheet metal and to 
provide a watertight connection.

3.1.6   Seams

Straight and uniform in width and height with no solder showing on the face.

3.1.6.1   Flat-lock Seams

Finish not less than 3/4 inch wide.

3.1.6.2   Lap Seams

Finish soldered seams not less than one inch wide.  Overlap seams not 
soldered, not less than 3 inches.

3.1.6.3   Loose-Lock Expansion Seams

Not less than 3 inches wide; provide minimum one inch movement within the 
joint.  Completely fill the joints with the specified sealant, applied at 
not less than 1/8 inch thick bed.  Sealants are specified in Section 07920N, 
"Joint Sealants."

3.1.6.4   Flat Seams

Make seams in the direction of the flow.

3.1.7   Soldering

Where soldering is specified, it shall apply to copper, terne-coated 
stainless steel, zinc-coated steel, and stainless steel items.

3.1.7.1   Edges

Pretin edges of sheet metals before soldering.  Slowly solder with well 
heated soldering irons so as to thoroughly heat the seams and completely 
sweat the solder through the full width of the seam.  Scrape or wire-brush 
the edges of lead-coated material to be soldered to produce a bright 
surface.  Flux brush the seams in before soldering.  Treat with soldering 
acid flux the edges of stainless steel to be pretinned.  Solder immediately 
after application of the flux.  Upon completion of soldering, the acid flux 
residue shall be thoroughly cleaned from the sheet metal with a solution of 
washing soda in water and rinsed with clean water.  Seal the joints in 
aluminum sheets of 0.040 inch or less in thickness with specified sealants. 
 Do not solder aluminum.

3.1.8   Welding and Mechanical Fastening

Use welding for aluminum of thickness greater than 0.040 inch.  Aluminum 
0.040 inch or less in thickness shall be butted and the space backed with 
formed flashing plate; or lock joined, mechanically fastened, and filled 
with sealant as recommended by the aluminum manufacturer.

3.1.8.1   Welding of Aluminum
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Use welding of the inert gas, shield-arc type.  For procedures, appearance 
and quality of welds, and the methods used in correcting welding work, 
conform to AWS D1.2.

3.1.8.2   Mechanical Fastening of Aluminum

Use No. 12, aluminum alloy, sheet metal screws or other suitable aluminum 
alloy or stainless steel fasteners.  Drive fasteners in holes made with a 
No. 26 drill in securing side laps, end laps, and flashings.  Space 
fasteners 12 inches maximum on centers.  Where end lap fasteners are 
required to improve closure, locate the end lap fasteners not more than 2 
inches from the end of the overlapping sheet.

3.1.9   Protection from Contact with Dissimilar Materials

3.1.9.1   Copper or Copper-bearing Alloys

Paint with heavy-bodied bituminous paint surfaces in contact with 
dissimilar metal, or separate the surfaces by means of moistureproof 
building felts.

3.1.9.2   Aluminum

Aluminum surfaces shall not directly contact other metals except stainless 
steel, zinc, or zinc coating.  Where aluminum contacts another metal, paint 
the dissimilar metal with a primer followed by two coats of aluminum paint. 
Where drainage from a dissimilar metal passes over aluminum, paint the 
dissimilar metal with a non-lead pigmented paint.

3.1.9.3   Metal Surfaces

Paint surfaces in contact with mortar, concrete, or other masonry materials 
with alkali-resistant coatings such as heavy-bodied bituminous paint.

3.1.9.4   Wood or Other Absorptive Materials

Paint surfaces that may become repeatedly wet and in contact with metal 
with two coats of aluminum paint or a coat of heavy-bodied bituminous paint.

3.1.10   Expansion and Contraction

Provide expansion and contraction joints at not more than 32 foot intervals 
for aluminum and at not more than 40 foot intervals for other metals.  
Where the distance between the last expansion joint and the end of the 
continuous run is more than half the required interval, an additional joint 
shall be provided.  Space joints evenly.  

3.1.11   Base Flashing

Lay the base flashings with each course of the roof covering, shingle 
fashion, where practicable, where sloped roofs abut chimneys, curbs, walls, 
or other vertical surfaces.  Extend up vertical surfaces of the flashing 
not less than 8 inches and not less than 4 inches under the roof covering.  
Where finish wall coverings form a counterflashing, extend the vertical leg 
of the flashing up behind the applied wall covering not less than 6 inches. 
 Overlap the flashing strips or shingleswith the previously laid flashing 
not less than 3 inches.  Fasten the strips or shingles at their upper edge 
to the deck, with compatible, large-head roofing nails.  Solder end laps 
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and provide for expansion and contraction.  Extend the metal flashing over 
crickets at the up-slope side of curbs, and similar vertical surfaces 
extending through sloping roofs, the metal flashings. Extend the metal 
flashings onto the roof covering not less than 4.5 inches at the lower side 
of  vertical surfaces extending through the roof decks.  Install and fit 
the flashings so as to be completely weathertight.  Base flashing for 
interior and exterior corners shall be factory-fabricated.

3.1.12   Downspouts

Types, shapes and sizes are indicated.  Provide complete including elbows 
and offsets.  Provide downspouts in  approximately 10 foot lengths. Provide 
end joints to telescope not less than 1/2 inch and lock longitudinal 
joints.  Provide gutter outlets with wire ball strainers for each outlet.  
Provide strainers to fit tightly into outlets and be of the same material 
used for gutters.  Keep downspouts not less than one inch away from walls.  
Fasten to the walls at top, bottom, and at an intermediate point not to 
exceed  5 feet on centers with leader straps or concealed rack-and-pin type 
fasteners.   Form straps and fasteners of metal compatible with the 
downspouts.

3.1.12.1   Terminations

Neatly fit into the drainage connection the downspouts terminating in 
drainage lines and fill the joints with a portland cement mortar cap sloped 
away from the downspout.  Provide downspouts terminating in splash blocks 
with elbow-type fittings.  Concrete splash block is specified in Section 
03300N, "Cast-In-Place Concrete."  Provide splash pans as specified.

3.1.13   Scuppers

Line interior of scupper openings with sheet metal.  Extend the lining 
through and project outside of the wall to form a drip on the bottom edge 
and form to return not less than one inch against the face of the outside 
wall at the top and sides.  Fold outside edges under 1/2 inch on all sides. 
 Provide the perimeter of the lining approximately 1/2 inch less than the 
perimeter of the scupper.  Join the top and sides of the lining on the roof 
deck side to a closure flange by a locked and soldered joint.  Join the 
bottom edge by a locked and soldered joint to the closure flange, where 
required, form with a ridge to act as a gravel stop around the scupper 
inlet.  Provide surfaces to receive the scupper lining and coat with 
bituminous plastic cement.   Mechanically fasten joints in aluminum and 
seal.

3.1.14   Conductor Heads

Type indicated and fabricated of the same material as the downspouts.  Set 
the depth of top opening equal to two-thirds of the width.  Provide outlet 
tubes not less than 4 inches long.  Flat-lock solder the seams except the 
mechanically fastened aluminum joints filled with a hard setting sealant. 
Where conductor heads are used in conjunction with scuppers, set the 
conductor a minimum of 2 inches wider than the scupper.  Attach conductor 
heads to the wall with masonry fasteners, and loose-lock to provide 
conductor heads with screens of the same material.  Securely fasten screens 
to the heads.

3.1.15   Eave Flashing

One piece in width, applied in 8 to 10 foot lengths with expansion joints 
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spaced as specified in paragraph entitled "Expansion and Contraction."  
Provide a 3/4 inch continuous fold in the upper edge of the sheet to engage 
cleats spaced not more than 10 inches on centers.  Locate the upper edge of 
flashing not less than 18 inches from the outside face of the building, 
measured along the roof slope.  Fold lower edge of the flashing over and 
loose-lock into a continuous edge strip on the fascia.  Where eave flashing 
intersects metal valley flashing, secure with  one inch flat locked joints 
with cleats that are 10 inches on centers.  Place eave flashing over 
underlayment and in plastic bituminous cement.

3.1.16   Sheet Metal Covering on Flat, Sloped, or Curved Surfaces

Except as specified or indicated otherwise, cover and flash all minor flat, 
sloped, or curved surfaces such as crickets, bulkheads, dormers and small 
decks with metal sheets of the material used for flashing; maximum size of 
sheets, 16 by 18 inches.  Fasten sheets to sheathing with metal cleats.  
Lock seams and solder.  Lock aluminum seams and fill with sealer as 
recommended by aluminum manufacturer.  Provide an underlayment of building 
paper for all sheet metal covering.

3.1.17   Flashing at Roof Penetrations and Equipment Supports

Provide metal flashing for all pipes, ducts, and conduits projecting 
through the roof surface and for equipment supports, guy wire anchors, and 
similar items supported by or attached to the roof deck.  

3.1.17.1   Single Pipe Vents

See Table I, footnote (d).  Set flange of sleeve in bituminous plastic 
cement and nail 3 inches on centers.  Bend the top of sleeve over and 
extend down into the vent pipe a minimum of 2 inches.  For long runs or 
long rises above the deck, where it is impractical to cover the vent pipe 
with lead, use a two-piece formed metal housing.  Set metal housing with a 
metal sleeve having a 4 inch roof flange in bituminous plastic cement and 
nailed 3 inches on centers.  Extend sleeve a minimum of 8 inches above the 
roof deck and lapped a minimum of 3 inches by a metal hood secured to the 
vent pipe by a draw band.  Seal the area of hood in contact with vent pipe 
with an approved sealant.  Sealants are covered under Section 07920N, 
"Joint Sealants."  For vent pipes through single-ply membrane roofing, use 
manufacturers supplied or recommended flashing boot.  Install boot per 
manufacturers instructions.

3.1.18   Copings

Provide coping using pre-finished and preformed steel sheets 8 or 10 feet 
long joined by a  3/4 inch locked and soldered seam.   Terminate outer 
edges in edge strips.  Install with sealed lap joints as indicated.

3.1.19   Pre-Fabricated Metal Dormers

Shop-fabricated vaulted and louvered dormer as indicated.  Provide curved 
metal structural ribs of minimum 22 gauge C-type configuration attached to 
a continuous metal track curved as required for dormer shape and size.  
Underlayment shall conform to vault and shall be attached to metal 
structure as required.  Provide lock-seam steel roofing panels per 
Paragraph 3.1.6.  Provide metal flashings, fascia, trim, and louver to 
match roof panels.  Flush dormer roof edges to roof deck.  Roof edge 
flashing shall extend 8 inches minimum onto roof deck to allow adequate 
coverage by roof shingles.  Extend louver sill flashing 4 inches minimum 
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onto shingles and set in continuous roofing cement.

3.1.20   Pyramid Roof Cap and Attachments

Fabricate venting roof cap for venting of roofing assembly.  Roof cap shall 
be 20-ounce copper or minimum 22 gauge steel sheet.  Fabricate cap with 
sides parallel to roof plane.  Attach cap by means of a continuous cleat 
with insect-proof perforations in vertical face for ventilation.  All edges 
shall be hemmed 1/4 inch minimum.  Seal base leg of continuous cleat to 
roofing with full bed of bituminous caulking compatible with roofing 
shingles.

3.2   PAINTING

Field-paint sheet metal for separation of dissimilar materials.  Finish 
painting is specified in Section 09900, "Paints and Coatings."

3.3   CLEANING

Clean exposed sheet metal work at completion of installation.  Remove 
grease and oil films, handling marks, contamination from steel wool, 
fittings and drilling debris, and scrub-clean.  Free the exposed metal 
surfaces of dents, creases, waves, scratch marks, and solder or weld marks.

3.4   REPAIRS TO FINISH

Scratches, abrasions, and minor surface defects of finish may be repaired 
in accordance with the manufacturer's printed instructions and as approved. 
Repair damaged surfaces caused by scratches, blemishes, and variations of 
color and surface texture.  Replace items which cannot be repaired.

3.5   FIELD QUALITY CONTROL

Establish and maintain a Quality Control Plan for sheet metal used in 
conjunction with roofing to assure compliance of the installed sheet 
metalwork with the contract requirements.  Work not in compliance with the 
contract shall be promptly removed and replaced or corrected.   Quality 
control shall include, but not be limited to, the following:

a.  Observation of environmental conditions; number and skill level of 
sheet metal workers; condition of substrate.

b.  Verification of compliance before, during, and after installation.

c.  Inspection of sheet metalwork, for proper size and thickness, 
fastening and joining, and proper installation.

3.5.1   Procedure

Submit for approval prior to start of roofing work.  Include a checklist of 
points to be observed.  Document the actual quality control observations 
and inspections.  Furnish a copy of the documentation to the Contracting 
Officer at the end of each day.
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TABLE I.  SHEET METAL WEIGHTS, THICKNESSES, AND GAGES

                          Copper,                   Zinc-
                           Ounces                   Coated
                           Per                      Steel,
  Sheet Metal Items        Square    Aluminum,      U.S.
                           Foot      Inch           Std.
                                                    Gage
  ___________________________________________________________________________

  
  Covering on minor flat,
   pitched or curved
   surfaces............    20        .040             -
  Downspouts and
   leaders.............    16        .032            24
  Downspout clips
   and anchors.........     -        .040 clip        -
                            -        .125 anchor      -
  Downspout straps,
   2-inch..............   48(a)     .060              -
  Conductor heads.....    16        .032              -
  Scupper lining......    20        .032              -
  Strainers, wire
   diameter or gage....    No. 9    .144              -
                           gage     diameter     

  Flashings:
  Base................    20        .040             24
  
  Eave................    16          -              24
  
  Valley..............    16        .032              -
  Roof drain..........    16(b)
  Pipe vent sleeve(d)
  Coping..............    16          -               -
  
  Sheets, smooth......    20        .050             24
  Edge strip..........    24        .050              -
  Gutters:
   Gutter section.......  16        .032             24
   Continuous cleat.....  16        .032             24
   Hangers,
    dimensions.........   1 inch x  1 inch x          -
                          1/8 inch  .080 inch    
                          (a)       (c)

  (a)  Brass.

  (b)  May be lead weighing 4 pounds per square foot.

  (c)  May be polyvinyl chloride.

  (d)  2.5 pound minimum lead sleeve with 4 inch flange.  Where lead sleeve 
       is impractical, refer to paragraph entitled "Single Pipe Vents" for 
       optional material.
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TABLE II.  SHEET METAL JOINTS
TYPE OF JOINT

            Copper, 
            
            
  Item      Zinc-Coated
  Designa-  Steel
  tion      
                             Aluminum                    Remarks
______________________________________________________________________

  Flashings

  Base      One inch              One inch               Aluminum producer's
            3 inch lap            flat locked,           recommended hard
            for expansion         soldered; sealed;      setting sealant for
            joint                 3 inch lap for         locked aluminum
                                  expansion joint        joints.  Fill
                                                         each metal
                                                         expansion joint
                                                         with a joint
                                                         sealing compound
                                                         compound.  See
                                                         Section 07920N,
                                                         "Joint Sealants."
  
  Eave      One inch flat         One inch flat          Same as base
            locked, cleated       locked, locked,        flashing.
            One inch              cleated one inch 
            loose locked,         loose locked, sealed
            expansion             expansion joints,
            joint cleated         cleated

  Stepped   3 inch lap            3 inch lap                 - - -

  Valley.   6 inch lap cleated    6 inch lap cleated         - - -

  Edge      Butt                  Butt                       - - -
  strip
 
  Sheet,    Butt with 1/4 inch    Butt with 1/4 inch     Use sheet flashing
   smooth   space                 space                  backup plate.

  
  
    (a)     Elastomeric flashing shall have 3 inch lap with manufacturer's 
            recommended sealant.

    
       -- End of Section --
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SECTION 07920N

JOINT SEALANTS
09/99

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 920 (1998) Elastomeric Joint Sealants

1.2   SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal 
Procedures."

SD-03 Product Data

Sealants

Primers

Bond breakers

Backstops

Data for the sealants shall include shelf life, recommended 
cleaning solvents, and installation and maintenance instructions.

1.3   ENVIRONMENTAL CONDITIONS

The ambient temperature shall be within the limits of 40 and 100 degrees F 
when sealant is applied.

1.4   DELIVERY AND STORAGE

Deliver materials to the job site in unopened manufacturers' external 
shipping containers, with brand names, date of manufacture, color, and 
material designation clearly marked thereon.  Elastomeric sealant 
containers shall be labeled to identify type, class, grade, and use. 
Carefully handle and store materials to prevent inclusion of foreign 
materials or subjection to sustained temperatures exceeding 100 F degrees 
or less than 0 degrees F.

PART 2   PRODUCTS

2.1   SEALANTS

Provide sealant that has been tested and found suitable for the substrates 
to which it will be applied.
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2.1.1   Interior Sealant

 ASTM C 920, Type S or M, Grade NS, Class 12.5, Use NT.  Location(s) and 
color(s) of sealant shall be as follows:

                      LOCATION                           COLOR

      a.  Small voids between walls or partitions and    Match adjacent wall  
          adjacent lockers, casework, shelving,                        
          door frames, built-in or surface-mounted              
          equipment and fixtures, and similar items.
    
      b.  Joints between edge members for acoustical     White       
          tile and adjoining vertical surfaces.

      c.  Interior locations, not otherwise indicated    Match adjacent 
          or specified, where small voids exist between  surface color
          materials specified to be painted.
    
      d.  Behind escutcheon plates at valve pipe         White
          penetrations.
     
2.1.2   Exterior Sealant

For joints in vertical surfaces, provide ASTM C 920, Type S or M, Grade NS, 
Class 25, Use NT.  For joints in horizontal surfaces, provide ASTM C 920, 
Type S or M, Grade P, Class 25, Use T.  Location(s) and color(s) of sealant 
shall be as follows:

                      LOCATION                          COLOR

      a.  Joints and recesses formed where frames       Match adjacent
          and subsills of windows, doors, louvers,      surface color
          and vents adjoin masonry, concrete, or        
          metal frames.  Use sealant at both exterior   
          and interior surfaces of exterior wall         
          penetrations.
     
      b.  Expansion and control joints.                  Match adjacent     
                                                         suface color
      
      c.  Voids where items pass through exterior        Match adjacent 
          walls.                                         surface color
    
      d.  Metal-to-metal joints where sealant is         
          indicated or specified.

      e.  Joints between ends of fascias,                Match adjacent 
          copings, and adjacent walls.                   wall color
  
2.1.3   Floor Joint Sealant

ASTM C 920, Type S or M, Grade P, Class 25, Use T.  Location(s) and 
color(s) of sealant shall be as follows:

               LOCATION                                COLOR

      a.  Seats of metal thresholds for                Gray
          exterior doors.                              
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               LOCATION                                COLOR
                                                        

      b.  Control and expansion joints in floors,      Match adjacent 
          slabs, ceramic tile, and walkways.           surface color

2.2   PRIMERS

Provide a nonstaining, quick-drying type and consistency recommended by the 
sealant manufacturer for the particular application.

2.3   BOND BREAKERS
 
Provide the type and consistency recommended by the sealant manufacturer 
for the particular application.

2.4   BACKSTOPS

Provide glass fiber roving or neoprene, butyl, polyurethane, or 
polyethylene foams free from oil or other staining elements as recommended 
by sealant manufacturer.  Backstop material shall be compatible with 
sealant.  Do not use oakum and other types of absorptive materials as 
backstops.

2.5   CLEANING SOLVENTS

Provide type(s) recommended by the sealant manufacturer except for aluminum 
and bronze surfaces that will be in contact with sealant.

PART 3   EXECUTION

3.1   SURFACE PREPARATION

Surfaces shall be clean, dry to the touch, and free from dirt frost, 
moisture, grease, oil, wax, lacquer, paint, or other foreign matter that 
would tend to destroy or impair adhesion.  When resealing an existing 
joint, remove existing calk or sealant prior to applying new sealant.

3.1.1   Steel Surfaces

Remove loose mill scale by sandblasting or, if sandblasting is impractical 
or would damage finish work, scraping and wire brushing.  Remove protective 
coatings by sandblasting or using a residue-free solvent.

3.1.2   Aluminum or Bronze Surfaces

Remove temporary protective coatings from surfaces that will be in contact 
with sealant.  When masking tape is used as a protective coating, remove 
tape and any residual adhesive just prior to sealant application.  For 
removing protective coatings and final cleaning, use nonstaining solvents 
recommended by the manufacturer of the item(s) containing aluminum or 
bronze surfaces.

3.2   SEALANT PREPARATION

Do not add liquids, solvents, or powders to the sealant.  Mix 
multicomponent elastomeric sealants in accordance with manufacturer's 
instructions.
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3.3   APPLICATION

3.3.1   Joint Width-To-Depth Ratios

a.  Acceptable Ratios:

               JOINT WIDTH                         JOINT DEPTH
                                              Minimum       Maximum

               For metal, glass, or other
               nonporous surfaces:

                  1/4 inch (minimum)          1/4 inch      1/4 inch
                  over 1/4 inch               1/2 of        Equal to
                                              width         width

               For wood, concrete, or
               masonry:

                  1/4 inch (minimum)          1/4 inch      1/4 inch
                  Over 1/4 inch to 1/2 inch   1/4 inch      Equal to
                                                            width

                  Over 1/2 inch to 2 inches   1/2 inch      5/8 inch
                  Over 2 inches               (As recommended by sealant
                                              manufacturer)

b.  Unacceptable Ratios:  Where joints of acceptable width-to-depth 
ratios have not been provided, clean out joints to acceptable 
depths and grind or cut to acceptable widths without damage to the 
adjoining work.  Grinding shall not be required on metal surfaces.

3.3.2   Backstops

Install backstops dry and free of tears or holes.  Tightly pack the back or 
bottom of joint cavities with backstop material to provide a joint of the 
depth specified.  Install backstops in the following locations:

a.  Where indicated.

b.  Where backstop is not indicated but joint cavities exceed the 
acceptable maximum depths specified in paragraph entitled, "Joint 
Width-to-Depth Ratios."

3.3.3   Primer

Immediately prior to application of the sealant, clean out loose particles 
from joints.  Where recommended by sealant manufacturer, apply primer to 
joints in concrete masonry units, wood, and other porous surfaces in 
accordance with sealant manufacturer's instructions.  Do not apply primer 
to exposed finish surfaces.

3.3.4   Bond Breaker

Provide bond breakers to the back or bottom of joint cavities, as 
recommended by the sealant manufacturer for each type of joint and sealant 
used, to prevent sealant from adhering to these surfaces.  Carefully apply 
the bond breaker to avoid contamination of adjoining surfaces or breaking 
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bond with surfaces other than those covered by the bond breaker.

3.3.5   Sealants

Provide a sealant compatible with the material(s) to which it is applied. 
Do not use a sealant that has exceeded shelf life or has jelled and can not 
be discharged in a continuous flow from the gun.  Apply the sealant in 
accordance with the manufacturer's instructions with a gun having a nozzle 
that fits the joint width.  Force sealant into joints to fill the joints 
solidly without air pockets.  Tool sealant after application to ensure 
adhesion.  Sealant shall be uniformly smooth and free of wrinkles.  Upon 
completion of sealant application, roughen partially filled or unfilled 
joints, apply sealant, and tool smooth as specified.

3.4   PROTECTION AND CLEANING

3.4.1   Protection

Protect areas adjacent to joints from sealant smears.  Masking tape may be 
used for this purpose if removed 5 to 10 minutes after the joint is filled.

3.4.2   Final Cleaning

Upon completion of sealant application, remove remaining smears and stains 
and leave the work in a clean and neat condition.

a.  Masonry and Other Porous Surfaces:  Immediately scrape off fresh 
sealant that has been smeared on masonry and rub clean with a 
solvent as recommended by the sealant manufacturer.  Allow excess 
sealant to cure for 24 hour then remove by wire brushing or 
sanding.

b.  Metal and Other Non-Porous Surfaces:  Remove excess sealant with a 
solvent-moistened cloth.

       -- End of Section --
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SECTION 08110

STEEL DOORS AND STEEL DOOR AND WINDOW FRAMES

05/01

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI A250.4 (1994) Test Procedure and Acceptance 
Criteria for Physical Endurance for Steel 
Doors and Hardware Reinforcings

ANSI A250.6 (1997) Hardware on Standard Steel Doors 
(Reinforcement - Application)

ANSI A250.8 (1998) SDI-100 Recommended Specifications 
for Standard Steel Doors and Frames

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 653/A 653M (2000) Steel Sheet, Zinc-Coated 
(Galvanized) or Zinc-Iron Alloy-Coated 
(Galvannealed) by the Hot-Dip Process

ASTM A 924/A 924M (1999) General Requirements for Steel 
Sheet, Metallic-Coated by the Hot-Dip 
Process

ASTM C 578 (1995) Rigid, Cellular Polystyrene Thermal 
Insulation

ASTM C 591 (1994) Unfaced Preformed Rigid Cellular 
Polyisocyanurate Thermal Insulation

ASTM C 612 (1993) Mineral Fiber Block and Board 
Thermal Insulation

ASTM D 2863 (1997) Measuring the Minimum Oxygen 
Concentration to Support Candle-Like 
Combustion of Plastics (Oxygen Index)

DOOR AND HARDWARE INSTITUTE (DHI)

DHI A115 (1991) Steel Door Preparation Standards 
(Consisting of A115.1 through A115.6 and 
A115.12 through A115.18)
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STEEL DOOR INSTITUTE (SDOI)

SDI 105 (1998) Recommended Erection Instructions 
for Steel Frames

SDI 111-F Recommended Existing Wall Anchors for 
Standard Steel Doors and Frames

SDI 113 (1979) Apparent Thermal Performance of 
STEEL DOOR and FRAME ASSEMBLIES  

1.2   SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal 
Procedures."

SD-02 Shop Drawings

Doors; G

Frames; G

Accessories

Show elevations, construction details, metal gages, hardware 
provisions, method of glazing, and installation details.

Schedule of doors; G

Schedule of frames; G

Submit door and frame locations.

SD-03 Product Data

Doors; G

Frames; G

Accessories

Submit manufacturer's descriptive literature for doors, frames, 
and accessories.  Include data and details on door construction, 
panel (internal) reinforcement, insulation, and door edge 
construction.  When "custom hollow metal doors" are provided in 
lieu of "standard steel doors," provide additional details and 
data sufficient for comparison to ANSI A250.8 requirements.

SD-04 Samples

Factory-applied enamel finish; G

Where colors are not indicated, submit manufacturer's standard 
colors and patterns for selection.

1.3   DELIVERY, STORAGE, AND HANDLING

Deliver doors, frames, and accessories undamaged and with protective 
wrappings or packaging. Provide temporary steel spreaders securely fastened 
to the bottom of each welded frame.  Store doors and frames on platforms 
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under cover in clean, dry, ventilated, and accessible locations, with 1/4 
inch airspace between doors.  Remove damp or wet packaging immediately and 
wipe affected surfaces dry.  Replace damaged materials with new.

PART 2   PRODUCTS

2.1   STANDARD STEEL DOORS

ANSI A250.8, except as specified otherwise.  Prepare doors to receive 
hardware specified in Section 08710, "Door Hardware." Undercut where 
indicated.  Exterior doors shall have top edge closed flush and sealed to 
prevent water intrusion.  Doors shall be 1 3/4 inches thick, unless 
otherwise indicated.

2.1.1   Classification - Level, Performance, Model

2.1.1.1   Heavy Duty Doors

ANSI A250.8, Level 2, physical performance Level B, Model 1, with core 
construction as required by the manufacturer for interior doors, of size(s) 
and design(s) indicated.  Where vertical stiffener cores are required, the 
space between the stiffeners shall be filled with mineral board insulation. 
 Provide Level II where indicated.

2.1.1.2   Maximum Duty Doors

ANSI A250.8, Level 4, physical performance Level A, Model 1 with core 
construction as required by the manufacturer for indicated exterior doors, 
of size(s) and design(s) indicated.  Where vertical stiffener cores are 
required, the space between the stiffeners shall be filled with mineral 
board insulation.  Provide Level 4 where indicated.

2.2   INSULATED STEEL DOOR SYSTEMS

At the option of the Contractor, insulated steel doors and frames may be 
provided in lieu of Grade I standard steel doors and frames.  Door size(s), 
design, and material shall be as specified for standard steel doors. 
Insulated steel doors shall have a core of polyurethane foam and an R 
factor of 10.0 or more (based on a k value of 0.16); face sheets, edges, 
and frames of galvanized steel not lighter than 23 gage, 16 gage, and 16 
gage respectively; magnetic weatherstripping; nonremovable-pin hinges; 
thermal-break aluminum threshold; and vinyl door bottom.  Doors and frames 
shall receive phosphate treatment, rust-inhibitive primer, and baked 
acrylic enamel finish.  Doors shall have been tested in accordance with 
ANSI A250.4 and shall have met the requirements for Level C.  Prepare doors 
to receive hardware specified in Section 08710, "Door Hardware."  Doors 
shall be 1 3/4 inches thick.  Provide insulated steel doors and frames 
where shown, at exterior locations.

2.3   GLAZING

Refer to Specification Section 0800N for glazing materials for doors and 
windows.

2.4   ACCESSORIES

2.4.1   Moldings

Provide moldings around glass of interior and exterior doors and windows.  
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Provide nonremovable moldings on outside of exterior doors and windows.  
Other moldings may be stationary or removable.  Secure inside moldings to 
stationary moldings, or provide snap-on moldings.  Muntins shall interlock 
at intersections and shall be fitted and welded to stationary moldings.

2.5   INSULATION CORES

Insulated cores shall be of type specified, and provide an apparent 
U-factor of .48 in accordance with SDI 113 and shall conform to:

a.  Rigid Polyurethane Foam:  ASTM C 591, Type 1 or 2, foamed-in-place 
or in board form, with oxygen index of not less than 22 percent 
when tested in accordance with ASTM D 2863; or

b.  Rigid Polystyrene Foam Board:  ASTM C 578, Type I or II; or

c.  Mineral board:  ASTM C 612, Type I.

2.6   STANDARD STEEL FRAMES

ANSI A250.8, except as otherwise specified.  Form frames to sizes and 
shapes indicated, with welded corners.  Provide steel frames for doors, 
transoms, mullions, unless otherwise indicated.

2.6.1   Welded Frames

Continuously weld frame faces at corner joints.  Mechanically interlock or 
continuously weld stops and rabbets.  Grind welds smooth.

2.6.2   Mullions and Transom Bars

Mullions and transom bars shall be closed or tubular construction and shall 
member with heads and jambs butt-welded thereto.  Bottom of door mullions 
shall have adjustable floor anchors and spreader connections.

2.6.3   Stops and Beads

Form stops and beads from 20 gage steel.  Provide for glazed and other 
openings in standard steel frames.  Secure beads to frames with oval-head, 
countersunk Phillips self-tapping sheet metal screws or concealed clips and 
fasteners.  Space fasteners approximately 12 to 16 inches on centers.  
Miter molded shapes at corners.  Butt or miter square or rectangular beads 
at corners.

2.6.4   Anchors

Provide anchors to secure the frame to adjoining construction.  Provide 
steel anchors, zinc-coated or painted with rust-inhibitive paint, not 
lighter than 18 gage.

2.6.4.1   Wall Anchors

Provide at least three anchors for each jamb.  For frames which are more 
than 7.5 feet in height, provide one additional anchor for each jamb for 
each additional 2.5 feet or fraction thereof.

a.  Masonry:  Provide anchors of corrugated or perforated steel straps 
or 3/16 inch diameter steel wire, adjustable or T-shaped;
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b.  Stud partitions:  Weld or otherwise securely fasten anchors to 
backs of frames.  Design anchors to be fastened to closed steel 
studs with sheet metal screws, and to open steel studs by wiring 
or welding;

c.  Completed openings:  Secure frames to masonry with expansion bolts 
in accordance with SDI 111-F.

2.7   WEATHERSTRIPPING

As specified in Section 08710, "Door Hardware."

2.8   HARDWARE PREPARATION

Provide minimum hardware reinforcing gages as specified in ANSI A250.6.  
Drill and tap doors and frames to receive finish hardware. Prepare doors 
and frames for hardware in accordance with the applicable requirements of 
ANSI A250.8 and ANSI A250.6.  For additional requirements refer to DHI A115. 
 Drill and tap for surface-applied hardware at the project site.  Build 
additional reinforcing for surface-applied hardware into the door at the 
factory.  Locate hardware in accordance with the requirements of ANSI A250.8, 
as applicable.  Punch door frames , with the exception of frames that will 
have weatherstripping  gasketing, to receive a minimum of two rubber or 
vinyl door silencers on lock side of single doors and one silencer for each 
leaf at heads of double doors.  Set lock strikes out to provide clearance 
for silencers.

2.9   FINISHES

2.9.1   Hot-Dip Zinc-Coated and Factory-Primed Finish

Fabricate scheduled doors and frames from hot dipped zinc coated steel, 
alloyed type, that complies with ASTM A 924/A 924M and ASTM A 653/A 653M.  
The Coating weight shall meet or exceed the minimum requirements for 
coatings having 0.4 ounces per square foot, total both sides, i.e., A40.  
Repair damaged zinc-coated surfaces by the application of zinc dust paint.  
Thoroughly clean and chemically treat to insure maximum paint adhesion.  
Factory prime  as specified in ANSI A250.8.  Provide for exterior doors and 
interior doors.

2.10   FABRICATION AND WORKMANSHIP

Finished doors and frames shall be strong and rigid, neat in appearance, 
and free from defects, waves, scratches, cuts, dents, ridges, holes, warp, 
and buckle.  Molded members shall be clean cut, straight, and true, with 
joints coped or mitered, well formed, and in true alignment.  Dress exposed 
welded and soldered joints smooth.  Design door frame sections for use with 
the wall construction indicated.  Corner joints shall be well formed and in 
true alignment.  Conceal fastenings where practicable.  Design other frames 
in exposed masonry walls or partitions to allow sufficient space between 
the inside back of trim and masonry to receive calking compound.

2.10.1   Grouted Frames

For frames to be installed in exterior walls and to be filled with mortar 
or grout, fill the stops with strips of rigid insulation to keep the grout 
out of the stops and to facilitate installation of stop-applied head and 
jamb seals.
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PART 3   EXECUTION

3.1   INSTALLATION

3.1.1   Frames

Set frames in accordance with SDI 105.  Plumb, align, and brace securely 
until permanent anchors are set.  Anchor bottoms of frames with expansion 
bolts or powder-actuated fasteners.  Build in or secure wall anchors to 
adjoining construction.  Where frames require ceiling struts or overhead 
bracing, anchor frames to the struts or bracing.  

3.1.2   Doors

Hang doors in accordance with clearances specified in ANSI A250.8.  After 
erection and glazing, clean and adjust hardware.

3.2   PROTECTION

Protect doors and frames from damage.  Repair damaged doors and frames 
prior to completion and acceptance of the project or replace with new, as 
directed.  Wire brush rusted frames until rust is removed.  Clean 
thoroughly.  Apply an all-over coat of rust-inhibitive paint of the same 
type used for shop coat.

3.3   CLEANING

Upon completion, clean exposed surfaces of doors and frames thoroughly.  
Remove mastic smears and other unsightly marks.

       -- End of Section --
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SECTION 08581

BLAST RESISTANT LAMINATED GLASS WINDOWS
08/01

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

ALUMINUM ASSOCIATION (AA)

AA 45 (1980) Aluminum Finishes

AMERICAN ARCHITECTURAL MANUFACTURERS ASSOCIATION (AAMA)

AAMA 101 (1997) Aluminum, Vinyl (PVC) and Wood 
Windows and Glass Doors

AAMA 603.8 (1992; Addendum 1993) Pigmented Organic 
Coatings on Extruded Aluminum

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI Z97.1 (1984; R 1994) Safety Glazing Materials 
Used in Buildings

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 509 (1994) Elastomeric Cellular Preformed 
Gasket and Sealing Material

ASTM C 920 (1998) Elastomeric Joint Sealants

GLASS ASSOCIATION OF NORTH AMERICA (GANA)

GANA Glazing Manual (1997) Glazing Manual

1.2   SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal 
Procedures."

SD-02 Shop Drawings

Window units; G

Submit drawings indicating elevations of windows, full-size 
sections, thickness of metal, fastenings, proposed method of 
anchoring, size and spacing of anchors, details of construction, 
complete details of setting methods and materials for each type of 
glazing material, details of hardware, mullion details, method and 
materials for weatherstripping, support conditions for the glass, 
material and method of attaching subframes, stools, sills, trim, 
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installation details, and other related items.

SD-03 Product Data

Window units; G

Hardware

Setting materials

Weatherstripping

Submit window frame data for each type and finish.

SD-04 Samples

Window units

Submit when factory-finished color coating is provided.

SD-08 Manufacturer's Instructions

Glass

Submit glass manufacturer's instructions for setting and sealing 
materials and for installation of each type of glazing material 
specified.

SD-10 Operation and Maintenance Data

Window units, Data Package 1; G

Submit data package in accordance with Section 01781, "Operation 
and Maintenance Data."

1.3   QUALITY ASSURANCE

1.3.1   Label

Each prime window unit shall bear the AAMA Label warranting that the 
product complies with AAMA 101.  Certificates of Compliance attesting that 
the prime window units meet the requirements of AAMA 101 will be acceptable 
in lieu of product labeling.

1.3.2   Glass and Glazing

Provide materials that are certified to meet ANSI Z97.1 by an independent 
testing laboratory.

1.3.3   Independent Testing

Testing shall be performed by an independent testing laboratory (certified 
by the Contracting Officer) and test report shall be signed by a registered 
professional engineer and shall include results from tests in the 
calculations.

1.4   DELIVERY, STORAGE, AND HANDLING

a.  Deliver products to the site in unopened containers, labeled 
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plainly with manufacturers' name and brands.  Deliver window 
assemblies in an undamaged condition.  Exercise care in handling 
and hoisting windows during transportation and at the job site. 
Store windows and components out of contact with the ground, under 
a weathertight covering, so as to prevent bending, warping, or 
otherwise damaging the windows.

b.  Finished surfaces shall be protected during shipping and handling 
using the manufacturer's standard method, except that no coatings 
or lacquers shall be applied to surfaces to which sealants, 
caulking, or glazing compounds must adhere.

1.5   ENVIRONMENTAL CONDITIONS

Do not start glazing work until the outdoor temperature is above40 degrees F
 and rising unless approved provisions are made to warm the glass and 
rabbet surfaces.  Provide sufficient ventilation to prevent condensation of 
moisture on glazing work during installation.  Do not perform glazing work 
if moisture collects on window assemblies or during rainy weather.

PART 2   PRODUCTS

2.1   WINDOW UNITS

Primed window frames shall conform to AAMA 101 and the requirements 
specified herein.  Provide windows of types, grades, performance classes, 
combinations, and sizes indicated or specified. Provide windows to 
accommodate hardware, glass, weatherstripping and accessories.  Each window 
shall be a complete factory-assembled unit with glass factory or field 
installed.

2.2   WEATHERSTRIPPING

Weatherstripping shall conform to AAMA 101.

2.3   GLASS

Use ASTM C 1172 and ASTM F 1233 laminated, Style I (uncoated), Type 2, 
Class 1 (transparent), for all exterior windows.

2.4   SETTING MATERIALS

Provide types required for the applicable setting method specified in the 
GANA Glazing Manual, unless specified otherwise herein.  Do not use metal 
sash putty, non-skinning compounds, nonresilient preformed sealers, or 
impregnated preformed gaskets.  Materials exposed to view and unpainted 
shall be black or neutral color.

2.4.1   Elastomeric Sealant

ASTM C 920, Type S or M, Grade NS, Class 12.5, Use NT.  Use for channel or 
stop glazing and metal sash.  Sealant shall be chemically compatible with 
setting blocks, edge blocks, and sealing tapes.  Color of sealant shall be 
as selected.

2.4.2   Sealing Tapes, Beads or Gaskets

Gaskets or beads shall be at least 3/8 inch wide with a Shore "A" durometer 
hardness of 50 and conform to ASTM C 509.
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2.4.3   Setting Blocks and Edge Blocks

Use neoprene of 70 to 90 Shore "A" durometer hardness, chemically 
compatible with sealants used, and of sizes recommended by the glass 
manufacturer.

2.4.4   Accessories

Use accessories as required to provide a complete installation, including 
glazing points, clips, shims, angles, beads, and spacer strips.  Provide 
noncorroding metal accessories.  Provide primer-sealers and cleaners as 
recommended by the glass and sealant manufacturers.

2.5   WINDOW ASSEMBLIES

Window units shall conform to AAMA 101.

2.5.1   Provisions for Glazing

Provide windows and rabbets suitable for specified glass thickness. Minimum 
edge clearance shall be 1/4 inch.  Nominal bite shall be 1/2 inch. Minimum 
face clearance shall be 1/8 inch.  Provide sash for glazing and for 
securing glass with glazing channels and glazing compound.

2.5.2   Sealant, Gaskets, and Beads

Sealant, gaskets, and beads shall be continuous around the perimeter of the 
glass.

2.5.3   Fasteners

Provide flathead, cross-recessed type, exposed head screws and bolts with 
standard threads for use on windows, trim, and accessories.  Screw heads 
shall finish flush with adjoining surfaces.  Self-tapping sheet-metal 
screws are not acceptable for material more than 1/16 inch thick.

2.5.4   Drips and Weep Holes

Provide continuous drips over heads of top ventilators.  Where fixed 
windows adjoin ventilators, drips shall be continuous across tops of fixed 
windows.  Provide drips and weep holes as required to return water to the 
outside.

2.5.5   Combination Windows

Windows used in combination shall be the same grade and performance class 
and shall be factory assembled.  Where factory assembly of individual 
windows into larger units is limited by transportation considerations, 
prefabricate, match mark, transport, and field assemble.

2.5.6   Accessories

Provide windows complete with necessary hardware, fastenings, clips, fins, 
anchors, glazing beads, and other appurtenances necessary for complete 
installation and proper operation.

2.5.7   Hardware
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The item, type, and functional characteristics shall be the manufacturer's 
standard for the particular window type and shall conform to AAMA 101.  
Provide hardware that functions after the window assembly has withstood the 
application of the design blast pressure causing the development of a 
static design resistance, ru, uniformally applied over both glazing and 
frame as defined in paragraph entitled "Certificates of Compliance" of this 
section.  Equip operating ventilators with a lock or latching device which 
can be secured from the inside.

2.5.8   Anchors

Provide concealed anchors of the type recommended by the window 
manufacturer for the specific type of construction.  Anchors and fasteners 
shall be compatible with the window and the adjoining construction. Provide 
a minimum of three anchors for each jamb located approximately 6 inches 
from each end and at midpoint.

2.5.9   Finishes

Exposed aluminum surfaces shall be factory finished with an anodic coating 
or organic coating.  Color shall be natural aluminum.  Windows for each 
building shall have the same finish.

2.5.9.1   Anodic Coating

Clean exposed aluminum surfaces and provide an anodized finish conforming 
to AA 45.  Finish shall be Class II.

2.5.9.2   Organic Coating

Clean and prime exposed aluminum surfaces.  Provide a baked enamel finish 
in accordance with AAMA 603.8 with total dry film thickness not less than 
0.8 mil .

2.6   SOURCE QUALITY CONTROL

2.6.1   Window Assembly Structural Test

2.6.1.1   Test Sample Number

At least two sample window assemblies for each type of window provided 
shall be tested, under an increasing uniform static load.   Number of 
samples, beyond two, is left up to the vendor.  However, it is noted that 
the acceptance criteria encourages a larger number of test samples.

2.6.1.2   Test Procedure

Test windows (glass panes and support frame) shall be identical in type, 
size, sealant, gasket or bead and construction to those furnished by the 
window manufacturer.  The frame assembly in the test setup shall be secured 
by boundary conditions that simulate the adjoining walls of the structure 
for intended installation.  The simulation securing boundary conditions 
shall be verified and attested by an attending Professional Engineer. Using 
either a vacuum or a liquid-filled bladder, an increasing uniform load 
shall be applied to the entire window assembly (glass and frame) until 
failure occurs in either the glass or frame.  Failure shall be defined as 
either breaking of glass or loss of frame resistance.  The failure load, 
rf, shall be recorded to three significant figures.  The load should be 
applied at a rate of 0.5 ru per minute where ru is the static design 
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resistance:

          Glass Size               Static Design Resistance

          24 x 24 inch             5500    psi

2.6.1.3   Acceptance Criteria

The static load capacity (rs) of a glass pane for the specified acceptance 
test procedure is:

rs = 0.876 ru                                           (1)

The window assembly (frame and glass) is considered acceptable when the 
arithmetic mean of all the samples tested, r- such that:

r- => rs + sA                                           (2)

where: rs = static load capacity of the glass pane for certification 
testing
s = sample standard deviation
A = acceptance coefficient (Table 1)

a.  Arithmetic mean/standard deviation:  For n test samples, r- is 
defined as:

r- = sum from i = 1 thru n for rfi divided by n     (3)

where rfi is the recorded failure load of the ith test sample.

The sample standard deviation, s, is defined as:

s = the square root of the quantity of the sum from i = 1 thru n 
for (rfi - r-2) divided by (n - 1)                  (4)

The minimum value of the sample standard deviation, s, permitted 
to be employed in Equation (2) is:

s = 0.145 rs                                        (5)

This assures a sample standard deviation no better than observed 
for the general population of tempered glass.

b.  Additional sampled determination:  The following equation can be 
used by tester to determine if additional test samples are 
justified.  If:

r- =< rs + sB                                      (6)

then with 90?onfidence, the design will not prove to be adequate 
with additional tests.  Obtain rejection coefficient, B, from 
Table 1.
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Table 1.  Statistical Acceptance and Rejection Coefficients

          Number of Window       Acceptance       Rejection
             Assemblies          Coefficient     Coefficient
                 n                   A               B

                 2                  4.14             .546
                 3                  3.05             .871
                 4                  2.78            1.14
                 5                  2.65            1.27
                 6                  2.56            1.36
                 7                  2.50            1.42
                 8                  2.46            1.48
                 9                  2.42            1.49
                10                  2.39            1.52
                11                  2.37            1.54
                12                  2.35            1.57
                13                  2.33            1.58
                14                  2.32            1.60
                15                  2.31            1.61
                16                  2.30            1.62
                17                  2.28            1.64
                18                  2.27            1.65
                19                  2.27            1.65
                20                  2.26            1.66
                21                  2.25            1.67
                22                  2.24            1.68
                23                  2.24            1.68
                24                  2.23            1.69
                25                  2.22            1.70
                30                  2.19            1.72
                40                  2.17            1.75
                50                  2.14            1.77

PART 3   EXECUTION

3.1   INSTALLATION

3.1.1   Method of Installation

Install in  accordance with the window manufacturer's printed instructions 
and details.  Set windows at proper elevation, location, and reveal.  Brace 
properly to prevent distortion and misalignment.  Bed screws or bolts in 
sill members, joints at mullions, contacts of windows with sills, built-in 
fins, and subframes in mastic sealant of a type recommended by the window 
manufacturer.  Install windows in a manner that will prevent entrance of 
water.  Fasten hardware to windows.

3.1.2   Glass Setting

Items to be glazed shall be either shop or field glazed using glass of the 
quality and thickness specified or indicated.  Preparation and glazing, 
unless otherwise approved, shall conform to applicable recommendations in 
the GANA Glazing Manual.  Windows may be glazed in conformance with one of 
the glazing methods described in the standards under which they are 
produced, except that face puttying with no bedding will not be permitted.  
Handle and install glazing materials in accordance with manufacturer's 
instructions.  Use beads or stops furnished with items to be glazed, to 
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secure glass in place.

3.1.3   Dissimilar Materials

Where aluminum surfaces are in contact with, or fastened to, masonry, wood, 
or dissimilar metals, except stainless steel or zinc, the aluminum surface 
shall be protected from dissimilar materials as recommended in the Appendix 
to AAMA 101.  Do not coat surfaces on which sealants are to adhere.

3.1.4   Anchors and Fastenings

Make provision for securing units to each other and to adjoining 
construction.

3.1.5   Adjustments After Installation

After installation of windows and completion of glazing and field painting, 
adjust ventilators and hardware to operate smoothly and to provide 
weathertight sealing when ventilators are closed and locked.  Lubricate 
hardware and operating parts as recommended by the manufacturer.

3.2   CLEANING

Clean interior and exterior surfaces of window units of mortar, plaster, 
paint spattering spots, and other foreign matter to present a neat 
appearance, to prevent fouling of weathering surfaces and weatherstripping, 
and to prevent interference with the operation of hardware.  Remove 
stained, discolored, or abraded windows that cannot be restored to their 
original condition, and replace with new windows.

       -- End of Section --
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SECTION 08710

DOOR HARDWARE
02/02

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM E 283 (1991) Rate of Air Leakage Through 
Exterior Windows, Curtain Walls, and Doors 
Under Specified Pressure Differences 
Across the Specimen

BUILDERS HARDWARE MANUFACTURERS ASSOCIATION (BHMA)

BHMA A156.1 (1997) Butts and Hinges (BHMA 101)

BHMA A156.2 (1996) Bored and Preassembled Locks and 
Latches (BHMA 601)

BHMA A156.4 (1992) Door Controls - Closers (BHMA 301)

BHMA A156.5 (1992) Auxiliary Locks & Associated 
Products (BHMA 501)

BHMA A156.6 (1994) Architectural Door Trim (BHMA 1001)

BHMA A156.7 (1988) Template Hinge Dimensions

BHMA A156.13 (1994) Mortise Locks & Latches (BHMA 621)

BHMA A156.16 (1997) Auxiliary Hardware

BHMA A156.18 (1993) Materials and Finishes (BHMA 1301)

BHMA A156.21 (1996) Thresholds

BHMA A156.22 (1996) Door Gasketing Systems

STEEL DOOR INSTITUTE (SDOI)

SDI 100 (1991) Standard Steel Doors and Frames

UNDERWRITERS LABORATORIES (UL)

UL Bldg Mat Dir (1999) Building Materials Directory 
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1.2   SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal 
Procedures."

SD-02 Shop Drawings

Hardware schedule; G

Keying system

SD-03 Product Data

Hardware items; G

SD-08 Manufacturer's Instructions

Installation

SD-10 Operation and Maintenance Data

Hardware Schedule items, Data Package 1; G

Submit data package in accordance with Section 01781, "Operation 
and Maintenance Data."

SD-11 Closeout Submittals

Key bitting

1.3   HARDWARE SCHEDULE

Prepare and submit hardware schedule in the following form:

                     Reference        Mfr.              UL Mark 
                     Publi-           Name     Key      (If fire  BHMA
  Hard-              cation           and      Con-     rated     Finish
  ware   Quan-       Type             Catalog  trol     and       Designa-
  Item   tity  Size  No.     Finish   No.      Symbols  listed)   tion
  -----  ----- ----  ------  ------   -------  -------  --------  ---------

1.4   KEY BITTING CHART REQUIREMENTS

Submit key bitting charts to the Contracting Officer prior to completion of 
the work.  Include:

a.  Complete listing of all keys (AA1, AA2, etc.).

b.  Complete listing of all key cuts (AA1-123456, AA2-123458).

c.  Tabulation showing which key fits which door.

d.  Copy of floor plan showing doors and door numbers.

e.  Listing of 20 percent more key cuts than are presently required in 
each master system.

1.5   QUALITY ASSURANCE

SECTION 08710  Page 4



Upgrade Access Control Point, Longstreet Road DACA21-03-R-0014
Fort Bragg, NC

1.5.1   Hardware Manufacturers and Modifications

Provide, as far as feasible, locks, hinges,  and closers of one lock, 
hinge,  or closer manufacturer's make.  Modify hardware as necessary to 
provide features indicated or specified.

1.6   DELIVERY, STORAGE, AND HANDLING

Deliver hardware in original individual containers, complete with necessary 
appurtenances including fasteners and instructions.  Mark each individual 
container with item number as shown in hardware schedule.  Deliver 
permanent keys  to the Contracting Officer, either directly or by certified 
mail.  Deliver construction master keys with the locks.

PART 2   PRODUCTS

2.1   TEMPLATE HARDWARE

Hardware to be applied to metal or to prefinished doors shall be made to 
template.  Promptly furnish template information or templates to door and 
frame manufacturers.  Template hinges shall conform to BHMA A156.7.  
Coordinate hardware items to prevent interference with other hardware.

2.2   HARDWARE FOR EXIT DOORS

Provide all hardware necessary to meet the requirements of NFPA 101 for 
exit doors, as well as to other requirements specified, even if such 
hardware is not specifically mentioned under paragraph entitled "Hardware 
Schedule."    Such hardware shall bear the label of Underwriters 
Laboratories, Inc., and be listed in UL Bldg Mat Dir or labeled and listed 
by another testing laboratory acceptable to the Contracting Officer.

2.3   HARDWARE ITEMS

Hinges, pivots, locks, latches, exit devices, bolts, and closers shall be 
clearly and permanently marked with the manufacturer's name or trademark 
where it will be visible after the item is installed.  For closers with 
covers, the name or trademark may be beneath the cover.

2.3.1   Hinges

2.3.1.1   Butt Hinges

BHMA A156.1, 4 1/2 by 4 1/2 inches unless otherwise specified.  Construct 
loose pin hinges for exterior doors and reverse-bevel interior doors so 
that pins will be nonremovable when door is closed.  Other antifriction 
bearing hinges may be provided in lieu of ball-bearing hinges.

2.3.1.2   Continuous Hinges

Provide continuous stainless steel hinges for all aluminum and glass doors.

2.3.2   Locks and Latches

2.3.2.1   Mortise Locks and Latches

BHMA A156.13, Series 1000, Operational Grade 1, Security Grade 2.   Provide 
mortise locks with escutcheons not less than 7 by 2 1/4 inches with a 
bushing at least 1/4 inch long.  Cut escutcheons to suit cylinders and 
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provide trim items with straight, beveled, or smoothly rounded sides, 
corners, and edges.  Knobs and roses of mortise locks shall have screwless 
shanks and no exposed screws.

2.3.2.2   Bored Locks and Latches

BHMA A156.2, Series 4000, Grade 1.  

2.3.2.3   Auxiliary Locks

BHMA A156.5, Grade 1.

2.3.3   Cylinders and Cores

Provide cylinders and cores for new locks, including locks provided under 
other sections of this specification.  Cylinders and cores shall have seven 
pin tumblers.  Cylinders shall be products of one manufacturer, and cores 
shall be the products of one manufacturer.  Rim cylinders, mortise 
cylinders, and knobs of bored locksets shall have interchangeable cores 
which are removable by special control keys.  Stamp each interchangeable 
core with a key control symbol in a concealed place on the core.

2.3.4   Keying System

Provide a grand master keying system.  Provide a construction master keying 
system.  Provide key cabinet as specified.

2.3.5   Lock Trim

Cast, forged, or heavy wrought construction and commercial plain design.

2.3.5.1   Knobs and Roses

In addition to meeting test requirements of BHMA A156.2 and BHMA A156.13, 
knobs, roses, and escutcheons shall be 0.050 inch thick if unreinforced.  
If reinforced, outer shell shall be 0.035 inch thick and combined thickness 
shall be 0.070 inch, except knob shanks shall be 0.060 inch thick.

2.3.5.2   Lever Handles

Provide lever handles in lieu of knobs where specified in paragraph 
entitled "Hardware Schedule".  Lever handles for exit devices shall meet 
the test requirements of BHMA A156.13 for mortise locks.  Lever handle 
locks shall have a breakaway feature (such as a weakened spindle or a shear 
key) to prevent irreparable damage to the lock when a force in excess of 
that specified in BHMA A156.13 is applied to the lever handle.  Lever 
handles shall return to within 1/2 inch of the door face.

2.3.5.3   Texture

Provide knurled or abrasive coated knobs or lever handles where specified 
in paragraph entitled "Hardware Schedule" for doors which are accessible to 
blind persons and which lead to dangerous areas.

2.3.6   Keys

Furnish one file key, one duplicate key, and one working key for each key 
change and for each master  keying system.  Furnish one additional working 
key for each lock of each keyed-alike group.  Furnish 2 construction master 
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keys, and 2 control keys for removable cores.  Furnish a quantity of key 
blanks equal to 20 percent of the total number of file keys.  Stamp each 
key with appropriate key control symbol and "U.S. property - Do not 
duplicate."  Do not place room number on keys.

2.3.7   Closers

BHMA A156.4, Series C02000, Grade 1, with PT 4C.  Provide with brackets, 
arms, mounting devices, fasteners, full size covers, except at storefront 
mounting, and other features necessary for the particular application.  
Size closers in accordance with manufacturer's recommendations, or provide 
multi-size closers, Sizes 1 through 6, and list sizes in the Hardware 
Schedule.  Provide manufacturer's 10 year warranty.

2.3.7.1   Identification Marking

Engrave each closer with manufacturer's name or trademark, date of 
manufacture, and manufacturer's size designation located to be visible 
after installation.

2.3.8   Overhead Holders

BHMA A156.8.

2.3.9   Door Protection Plates

BHMA A156.6.

2.3.9.1   Sizes of Mop Kick Plates

Width for single doors shall be 2 inches less than door width.  Height of 
kick plates shall be 16 inches for flush doors.  Height of mop plates shall 
be 6 inches.

2.3.10   Door Stops and Silencers

BHMA A156.16.  Silencers Type L03011.  Provide three silencers for each 
single door, two for each pair.

2.3.11   Thresholds

BHMA A156.21.  Use J35100, with vinyl or silicone rubber insert in face of 
stop, for exterior doors opening out, unless specified otherwise.

2.3.12   Weather Stripping Gasketing

BHMA A156.22.  Provide the type and function designation where specified in 
paragraph entitled "Hardware Schedule".  A set shall include head and jamb 
seals and sweep strips.  Air leakage of weather stripped doors shall not 
exceed 0.5 cubic feet per minute of air per square  foot of door area when 
tested in accordance with ASTM E 283.  Weather stripping shall be one of 
the following:

2.3.12.1   Extruded Aluminum Retainers

Extruded aluminum retainers not less than 0.050 inch wall thickness with 
vinyl, neoprene, silicone rubber, or polyurethane inserts.   Aluminum shall 
be clear (natural) anodized.
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2.3.12.2   Interlocking Type

Zinc or bronze not less than 0.018 inch thick.

2.3.12.3   Spring Tension Type

Spring bronze or stainless steel not less than 0.008 inch thick.

2.3.13   Rain Drips

Extruded aluminum, not less than 0.08 inch thick, bronze anodized.  Set 
drips in sealant conforming to Section 07920N, "Joint Sealants," and fasten 
with stainless steel screws.

2.3.13.1   Door Rain Drips

Approximately 1 1/2 inches high by 5/8 inch projection.  Align bottom with 
bottom edge of door.

2.3.13.2   Overhead Rain Drips

Approximately 1 1/2 inches high by 2 1/2 inches projection, with length 
equal to overall width of door frame.  Align bottom with door frame rabbet.

2.3.14   Special Tools

Provide special tools, such as spanner and socket wrenches and dogging 
keys, required to service and adjust hardware items.

2.4   FASTENERS

Provide fasteners of proper type, quality, size, quantity, and finish with 
hardware.  Fasteners exposed to weather shall be of nonferrous metal or 
stainless steel.  Provide fasteners of type necessary to accomplish a 
permanent installation.

2.5   FINISHES

BHMA A156.18.  Hardware shall have BHMA 630 finish (satin stainless steel), 
unless specified otherwise.  Provide items not manufactured in stainless 
steel in BHMA 626 finish (satin chromium plated) over brass or bronze, 
except surface door closers which shall have prime coat finish, and except 
steel hinges which shall have BHMA 600 finish (primed for painting).  
Hinges for exterior doors shall be stainless steel with BHMA 630 finish or 
chromium plated brass or bronze with BHMA 626 finish.  Exit devices may be 
provided in BHMA 626 finish in lieu of BHMA 630 finish.  Exposed parts of 
concealed closers shall have finish to match lock and door trim. Hardware 
for aluminum doors shall be finished to match the doors.

2.6   KEY CABINET AND CONTROL SYSTEM

BHMA A156.5, Type E8331 (25 hooks).

PART 3   EXECUTION

3.1   INSTALLATION

Install hardware in accordance with manufacturers' printed instructions. 
Fasten hardware to wood surfaces with full-threaded wood screws or sheet 
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metal screws.  Provide machine screws set in expansion shields for 
fastening hardware to solid concrete and masonry surfaces.  Provide toggle 
bolts where required for fastening to hollow core construction.  Provide 
through bolts where necessary for satisfactory installation.

3.1.1   Weather Stripping Installation

Handle and install weather stripping so as to prevent damage.  Provide full 
contact, weather-tight seals.  Doors shall operate without binding.

3.1.1.1   Stop-Applied Weather Stripping

Fasten in place with color-matched sheet metal screws not more than  9 
inches o.c. after doors and frames have been finish painted.

3.1.1.2   Interlocking Type Weather Stripping

Provide interlocking, self-adjusting type on heads and jambs and flexible 
hook type at sills.  Nail weather stripping to door one inch o.c. and to 
heads and jambs at 4 inches o.c.

3.1.1.3   Spring Tension Type Weather Stripping

Provide spring tension type on heads and jambs.  Provide bronze nails with 
bronze, stainless steel nails with stainless steel.  Space nails not more 
than 1 1/2 inches o.c.

3.1.2   Threshold Installation

Extend thresholds the full width of the opening and notch end for jamb 
stops.  Set thresholds in a full bed of sealant and anchor to floor with 
cadmium-plated, countersunk, steel screws in expansion sleeves.

3.2   EXIT DOORS

Install hardware in accordance with NFPA 101 for exit doors.

3.3   HARDWARE LOCATIONS

SDI 100, unless indicated or specified otherwise.

a.  Kick and Armor Plates:  Push side of single-acting doors.  

b.  Mop Plates:  Bottom flush with bottom of door.

3.4   KEY CABINET AND CONTROL SYSTEM

Locate where directed.  Tag one set of file keys and one set of duplicate 
keys.  Place other keys in appropriately marked envelopes, or tag each key. 
 Furnish complete instructions for setup and use of key control system.  On 
tags and envelopes, indicate door and room numbers or master or grand 
master key.

3.5   FIELD QUALITY CONTROL

After installation, protect hardware from paint, stains, blemishes, and 
other damage until acceptance of work.  Submit notice of testing 15 days 
before scheduled, so that testing can be witnessed by the Contracting 
Officer.  Adjust hinges, locks, latches, bolts, holders, closers, and other 
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items to operate properly.  Demonstrate that permanent keys operate 
respective locks, and give keys to the Contracting Officer.  Correct, 
repair, and finish, as directed, errors in cutting and fitting and damage 
to adjoining work.

3.6   HARDWARE SETS

Hardware for aluminum doors shall be provided under this section.  Deliver 
Hardware templates and hardware, except field-applied hardware to the 
aluminum door and frame manufacturer for use in fabricating the doors and 
frames.

       -- End of Section --
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SECTION 08800N

GLAZING
09/99

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 920 (1998) Elastomeric Joint Sealants

ASTM F 1233 (1998) Standard Test Methods for Security 
Glazing Materials and Systems

GLASS ASSOCIATION OF NORTH AMERICA (GANA)

GANA Glazing Manual (1997) Glazing Manual

GANA Sealant Manual (1990) Sealant Manual

UNDERWRITERS LABORATORIES (UL)

UL 752 (1995; R 1998) Bullet-Resisting Equipment

1.2   SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal 
Procedures."

SD-08 Manufacturer's Instructions

Setting and sealing materials

Glass setting

Submit glass manufacturer's recommendations for setting and 
sealing materials and for installation of each type of glazing 
material specified. 

1.3   DELIVERY, STORAGE, AND HANDLING

Deliver products to the site in unopened containers, labeled plainly with 
manufacturers' names and brands.  Store glass and setting materials in 
safe, dry locations and do not unpack until needed for installation. Handle 
and install materials in a manner that will protect them from damage.

1.4   ENVIRONMENTAL REQUIREMENTS

Do not start glazing work until the outdoor temperature is above 40 degrees 
F and rising, unless procedures recommended by the glass manufacturer and 
approved by the Contracting Officer are made to warm the glass and rabbet 
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surfaces.  Provide ventilation to prevent condensation of moisture on 
glazing work during installation.  Do not perform glazing work during damp 
or rainy weather.

1.5   WARRANTY

1.5.1   Warranty for Insulating Glass Units

Warranty insulating glass units against development of material obstruction 
to vision (such as dust or film formation on the inner glass surfaces) 
caused by failure of the hermetic seal, other than through glass breakage, 
for a 5-year period following acceptance of the work.  Provide new units 
for any units failing to comply with terms of this warranty within 45 
working days after receipt of notice from the Government.  

PART 2   PRODUCTS

2.1   GLAZING MATERIALS

2.1.1   Bullet-Resistant Glazing

Provide bullet-resisting glazing panels as shown which meet the 
requirements of UL 752, ASTM F 1233, and H.P. White TP0500.02.  Glazing 
shall be rated Level 1 and shall successfullly resist penetration by a 9mm 
slug of 124 grains with a nuzzle energy of 380-460 ft/lbs.  Glazing 
materials shall be resistant to abrasion and UV-degradiation and shall be 
warranted against such failures for a minimum of 5 years.

2.1.2   Laminated Glass

Fabricated from two pieces of Type I, Class 1, Quality q3 glass laminated 
together with a clear  0.015 inch thick polyvinyl butyral interlayer.  The 
total thickness shall be nominally 1/4 inch.  

2.2   SETTING AND SEALING MATERIALS

Provide as specified in the GANA Glazing Manual, SIGMA TM-3000, SIGMA 
TB-3001, and manufacturer's recommendations, unless specified otherwise 
herein.  Do not use metal sash putty, nonskinning compounds, nonresilient 
preformed sealers, or impregnated preformed gaskets.  Materials exposed to 
view and unpainted shall be gray or neutral color.

2.2.1   Elastomeric Sealant

ASTM C 920, Type S or M, Grade NS, Class 12.5, Use G.  Use for channel or 
stop glazing metal sash.  Sealant shall be chemically compatible with 
setting blocks, edge blocks, and sealing tapes, with sealants used in 
manufacture of insulating glass units.  Color of sealant shall be as 
selected.

2.2.2   Preformed Channels

Neoprene, vinyl, or rubber, as recommended by the glass manufacturer for 
the particular condition.  

2.2.3   Sealing Tapes

Preformed, semisolid, polymeric-based material of proper size and 
compressibility for the particular condition.  Use only where glazing 
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rabbet is designed for tape and tape is recommended by the glass or sealant 
manufacturer.  Provide spacer shims for use with compressible tapes.  Tapes 
shall be chemically compatible with the product being set.

2.2.4   Setting Blocks and Edge Blocks

Lead or neoprene of 70 to 90 Shore "A" durometer hardness, chemically 
compatible with sealants used, and of sizes recommended by the glass 
manufacturer.

2.2.5   Accessories

Provide as required for a complete installation, including glazing points, 
clips, shims, angles, beads, and spacer strips.  Provide noncorroding metal 
accessories.  Provide primer-sealers and cleaners as recommended by the 
glass and sealant manufacturers.

PART 3   EXECUTION

3.1   PREPARATION

Preparation, unless otherwise specified or approved, shall conform to 
applicable recommendations in the GANA Glazing Manual, GANA Sealant Manual, 
SIGMA TB-3001, SIGMA TM-3000, and manufacturer's recommendations.   
Determine the sizes to provide the required edge clearances by measuring 
the actual opening to receive the glass.  Grind smooth in the shop glass 
edges that will be exposed in finish work.  Leave labels in place until the 
installation is approved, except remove applied labels on heat-absorbing 
glass and on insulating glass units as soon as glass is installed. Securely 
fix movable items or keep in a closed and locked position until glazing 
compound has thoroughly set.

3.2   GLASS SETTING

Shop glaze or field glaze items to be glazed using glass of the quality and 
thickness specified or indicated.  Glazing, unless otherwise specified or 
approved, shall conform to applicable recommendations in the GANA Glazing 
Manual, GANA Sealant Manual, SIGMA TB-3001, SIGMA TM-3000, and 
manufacturer's recommendations.  Windows may be glazed in conformance with 
one of the glazing methods described in the standards under which they are 
produced, except that face puttying with no bedding will not be permitted.  
Handle and install glazing materials in accordance with manufacturer's 
instructions.  Use beads or stops which are furnished with items to be 
glazed to secure the glass in place.

3.2.1   Sheet Glass

Cut and set with the visible lines or waves horizontal.

3.2.2   Installation of Laminated Glass

Sashes which are to receive laminated glass shall be weeped to the outside 
to allow water drainage into the channel.

3.3   CLEANING

Clean glass surfaces and remove labels, paint spots, putty, and other 
defacement as required to prevent staining.  Glass shall be clean at the 
time the work is accepted.  Clean plastic sheet in accordance with 
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manufacturer's instructions.

       -- End of Section --
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SECTION 09250

GYPSUM BOARD
11/01

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 36/C 36M (1999) Gypsum Wallboard

ASTM C 79/C 79M (2001) Standard Specification for Treated 
Core and Nontreated Core Gypsum Sheathing 
Board 

ASTM C 475 (1994) Joint Compound and Joint Tape for 
Finishing Gypsum Board

ASTM C 630/C 630M (2001) Water-Resistant Gypsum Backing Board

ASTM C 840 (2001) Application and Finishing of Gypsum 
Board

ASTM C 954 (2000) Steel Drill Screws for the 
Application of Gypsum Board or Metal 
Plaster Bases to Steel Studs from 0.033 
in. (0.84 mm) to 0.112 in. (2.84 mm) in 
Thickness

ASTM C 1002 (2000) Steel Drill Screws for the 
Application of Gypsum Panel Products or 
Metal Plaster Bases

ASTM C 1047 (1999) Accessories for Gypsum Wallboard 
and Gypsum Veneer Base

ASTM C 1177/C 1177M (1999) Standard Specification for Glass 
Mat Gypsum Substrate for use as Sheathing

ASTM C 1178/C 1178M (1999) Glass Mat Water-Resistant Gypsum 
Backing Board

ASTM C 1396/C 1396M (2000) Standard Specification for Gypsum 
Board

ASTM D 226 (1997) Standard Specification for 
Asphalt-Saturated Organic Felt Used in 
Roofing and Waterproofing 
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ASTM D 412 (1998) Standard Test Methods for 
Vulcanized Rubber and Thermoplastic 
Rubbers and Thermoplastic 
Elastomers-Tension 

ASTM D 624 (2000) Standard Test Method for Tear 
Strength of Conventional Vulcanized Rubber 
and Thermoplastic Elastomers 

ASTM D 1149 (1999) Standard Test Method for Rubber 
Deterioration-Surface Ozone Cracking in a 
Chamber 

GYPSUM ASSOCIATION (GA)

GA 214 (1996) Recommended Levels of Gypsum Board 
Finish

GA 216 (2000) Application and Finishing of Gypsum 
Board

GA 253 (1999) Application of Gypsum Sheathing 

1.2   SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal 
Procedures."

SD-03 Product Data

Glass Mat Water-Resistant Gypsum Tile Backing Board

Water-Resistant Gypsum Backing Board

Glass Mat Covered or Reinforced Gypsum Sheathing Sealant

Impact Resistant Gypsum Board

Accessories

Submit for each type of gypsum board.

SD-07 Certificates

Asbestos Free Materials; G

Certify that gypsum board types, gypsum backing board types, 
cementitious backer units, and joint treating materials do not 
contain asbestos.

1.3   DELIVERY, STORAGE, AND HANDLING

1.3.1   Delivery

Deliver materials in the original packages, containers, or bundles with 
each bearing the brand name, applicable standard designation, and name of 
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manufacturer, or supplier.

1.3.2   Storage

Keep materials dry by storing inside a sheltered building.  Where necessary 
to store gypsum board and cementitious backer units outside, store off the 
ground, properly supported on a level platform, and protected from direct 
exposure to rain, snow, sunlight, and other extreme weather conditions.  
Provide adequate ventilation to prevent condensation.

1.3.3   Handling

Neatly stack gypsum board and cementitious backer units flat to prevent 
sagging or damage to the edges, ends, and surfaces.

1.4   ENVIRONMENTAL CONDITIONS

1.4.1   Temperature

Maintain a uniform temperature of not less than 50 degrees F in the 
structure for at least 48 hours prior to, during, and following the 
application of gypsum board, cementitious backer units, and joint treatment 
materials, or the bonding of adhesives.

1.4.2   Exposure to Weather

Protect gypsum board and cementitious backer unit products from direct 
exposure to rain, snow, sunlight, and other extreme weather conditions.

1.5   QUALIFICATIONS

Manufacturer shall specialize in manufacturing the types of material 
specified and shall have a minimum of 5 years of documented successful 
experience.  Installer shall specialize in the type of gypsum board work 
required and shall have a minimum of 3 years of documented successful 
experience.

PART 2   PRODUCTS

2.1   MATERIALS

Conform to specifications, standards and requirements specified herein.  
Provide gypsum board types, gypsum backing board types, cementitious 
backing units, and joint treating materials manufactured from asbestos free 
materials only.

2.1.1   Gypsum Board

ASTM C 36/C 36M and ASTM C 1396/C 1396M.

2.1.1.1   Regular

48 inches  wide, 5/8 inch thick, tapered edges.  

2.1.2   Regular Water-Resistant Gypsum Backing Board

ASTM C 630/C 630M

2.1.2.1   Regular
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48 inches wide, 5/8 inch thick, tapered edges.

2.1.3   Glass Mat Water-Resistant Gypsum Tile Backing Board

ASTM C 1178/C 1178M

2.1.3.1   Regular

48 inches wide, 1/2 inch thick, square edges.

2.1.4   Glass Mat Covered or Reinforced Gypsum Sheathing

Exceeds physical properties of ASTM C 79/C 79M and ASTM C 1177/C 1177M. 
Provide 1/2 inch, gypsum sheathing. Gypsum board shall consist of a 
noncombustible water-resistant core, with a glass mat surfaces embedded to 
the gypsum core or reinforcing embedded throughout the gypsum core. Gypsum 
sheathing board shall be warranted for at least 6 months against 
delamination due to direct weather exposure.  Provide continuous, asphalt 
impregnated, building felt to cover exterior face of sheathing.   

2.1.4.1   Glass Mat Covered or Reinforced Gypsum Sheathing Sealant

Sealant shall be compatible with gypsum sheathing, rubber washers for 
masonry veneer anchors,and other associated cavity wall components such as 
anchors and through wall flashing. Sealants for gypsum sheathing board edge 
seams and veneer anchor penetrations shall be the type recommended by the 
gypsum sheathing manufacturer and have the following performance 
requirements:

a.  ASTM D 412: Tensile Strength - 80 psi
b.  ASTM D 412: Ultimate Tensile Strength (maximum elongation) - 170 

psi
c.  ASTM D 624: Tear Strength, dieB, - 27 ppi
d.  ASTM D 1149: Joint Movement Capability after 14 Days cure - 

percent + 50

2.1.5   Joint Treatment Materials

ASTM C 475.

2.1.5.1   Embedding Compound

Specifically formulated and manufactured for use in embedding tape at 
gypsum board joints and compatible with tape, substrate and fasteners.

2.1.5.2   Finishing or Topping Compound

Specifically formulated and manufactured for use as a finishing compound.

2.1.5.3   All-Purpose Compound

Specifically formulated and manufactured to serve as both a taping and a 
finishing compound and compatible with tape, substrate and fasteners.

2.1.5.4   Setting or Hardening Type Compound

Specifically formulated and manufactured for use with fiber glass mesh tape.
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2.1.5.5   Joint Tape

Cross-laminated, tapered edge, reinforced paper, or fiber glass mesh tape 
recommended by the manufacturer.

2.1.6   Fasteners

2.1.6.1   Screws

ASTM C 1002, Type "G", Type "S" or Type "W" steel drill screws for 
fastening gypsum board to gypsum board, wood framing members and steel 
framing members less than 0.033 inch thick.  ASTM C 954 steel drill screws 
for fastening gypsum board to steel framing members 0.033 to 0.112 inch 
thick.  

2.1.6.2   Staples

No. 16 USS gage flattened galvanized wire staples with 7/16 inch wide crown 
outside measurement and divergent point for base ply of two-ply gypsum 
board application.  Use as follows:

  Length of Legs (inch)               Thickness of Gypsum Board (inch)

     1 1/8                                         1/2
     1 1/4                                         5/8

2.1.7   Adhesives

Do not use adhesive containing benzene, carbon tetrachloride, or 
trichloroethylene.

2.1.7.1   Adhesive for Fastening Gypsum Board to Metal Framing

Type recommended by gypsum board manufacturer.

2.1.7.2   Adhesive for Laminating

For laminating two-ply gypsum board systems, provide adhesive recommended 
by gypsum board manufacturer.

2.1.8   Accessories

ASTM C 1047.  Fabricate from corrosion protected steel or plastic designed 
for intended use.  Accessories manufactured with paper flanges are not 
acceptable.  Flanges shall be free of dirt, grease, and other materials 
that may adversely affect bond of joint treatment.  Provide prefinished or 
job decorated materials.  

2.1.9   Asphalt Impregnated Building Felt

The moisture barrier over gypsum sheathing shall be 15-lb asphalt 
impregnated felt conforming to ASTM D 226 Type I (No. 15).

2.1.10   Water

Clean, fresh, and potable.

PART 3   EXECUTION
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3.1   EXAMINATION

3.1.1   Framing and Furring

Verify that framing and furring are securely attached and of sizes and 
spacing to provide a suitable substrate to receive gypsum board and 
cementitious backer units.  Verify that all blocking, headers and supports 
are in place to support plumbing fixtures and to receive soap dishes, grab 
bars, towel racks, and similar items.  Do not proceed with work until 
framing and furring are acceptable for application of gypsum board and 
cementitious backer units.

3.1.2   Gypsum Board and Framing

Verify that surfaces of gypsum board and framing to be bonded with an 
adhesive are free of dust, dirt, grease, and any other foreign matter.  Do 
not proceed with work until surfaces are acceptable for application of 
gypsum board with adhesive.

3.2   APPLICATION OF GYPSUM BOARD

Apply gypsum board to framing and furring members in accordance with ASTM C 
840 or GA 216 and the requirements specified herein.  Apply gypsum board 
with separate panels in moderate contact; do not force in place.  Stagger 
end joints of adjoining panels.  Neatly fit abutting end and edge joints.  
Use gypsum board of maximum practical length.  Cut out gypsum board as 
required to make neat close joints around openings.  In vertical 
application of gypsum board, provide panels in lengths required to reach 
full height of vertical surfaces in one continuous piece.  Surfaces of 
gypsum board and substrate members may be bonded together with an adhesive, 
except where prohibited by fire rating(s).  Treat edges of cutouts for 
plumbing pipes, screwheads, and joints with water-resistant compound as 
recommended by the gypsum board manufacturer.  Provide type of gypsum board 
for use in each system specified herein as indicated.

3.2.1   Application of Gypsum Board to Steel Framing and Furring

Apply in accordance with ASTM C 840, System VIII or GA 216.

3.2.2   Gypsum Board for Wall Tile or Tile Base Applied with Adhesive

In dry areas (areas other than tubs, shower enclosures, saunas, steam 
rooms, gang shower rooms), apply glass matt water-resistant gypsum tile 
backing board or water-resistant gypsum backing board in accordance with 
ASTM C 840, System X or GA 216.

3.2.3   Exterior Application

Apply exterior gypsum board (such as at soffits) in accordance with ASTM C 
840, System XI or GA 216.

3.2.4   Glass Mat Covered or Fiber Reinforced Gypsum Sheathing

Apply gypsum sheathing in accordance to gypsum association publication GA 
253. Design details for joints and fasteners shall follow gypsum sheathing 
manufacturer's requirements and be properly installed to protect the 
substrate from moisture intrusion. Exposed surfaces of the gypsum sheathing 
shall not be left exposed beyond the manufacture's recommendation without a 
weather barrier cladding. Provide continuous asphalt impregnated building 
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felt over sheathing surface in shingle fashion with edges and ends lapped a 
minimum of 6 inch.  Openings shall be properly flashed. 

3.2.5   Control Joints

Install expansion and contraction joints in ceilings, soffits, and walls in 
accordance with ASTM C 840, System XIII or GA 216, unless indicated 
otherwise.

3.2.6   Application of Foil-Backed Gypsum Board

Apply foil-backed gypsum board in accordance with ASTM C 840, System XIV or 
GA 216.

3.3   FINISHING OF GYPSUM BOARD

Tape and finish gypsum board in accordance with ASTM C 840, GA 214 and GA 
216.  Plenum areas above ceilings shall be finished to Level 1 in 
accordance with GA 214.  Water resistant gypsum backing board, ASTM C 630/C 
630M, to receive ceramic tile base shall be finished to Level 2 in 
accordance with GA 214.  Walls and ceilings to receive a heavy-grade wall 
covering or heave textured finish before painting shall be finished to 
Level 3 in accordance with GA 214.  Walls and ceilings without critical 
lighting to receive flat paints, light textures, or wall coverings shall be 
finished to Level 4 in accordance with GA 214.  Unless otherwise specified, 
all gypsum board walls, partitions and ceilings shall be finished to Level 
5 in accordance with GA 214.  Provide joint, fastener depression, and 
corner treatment.  Do not use fiber glass mesh tape with conventional 
drying type joint compounds; use setting or hardening type compounds only.  
Provide treatment for water-resistant gypsum board as recommended by the 
gypsum board manufacturer.  Finish exterior soffits per manufacturer's 
recommendations.

3.3.1   Uniform Surface

Wherever gypsum board is to receive eggshell, semigloss or gloss paint 
finish, or where severe, up or down lighting conditions occur, finish 
gypsum wall surface in accordance to GA 214 Level 5.  In accordance with GA 
214 Level 5, apply a thin skim coat of joint compound to the entire gypsum 
board surface, after the two-coat joint and fastener treatment is complete 
and dry.

3.4   SEALING

Seal openings around pipes, fixtures, and other items projecting through 
gypsum board as specified in Section 07920N "Joint Sealants."  Apply 
material with exposed surface flush with gypsum board or cementitious 
backer units.

3.5   PATCHING

Patch surface defects in gypsum board to a smooth, uniform appearance, 
ready to receive finish as specified.  

  
     -- End of Section --
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SECTION 09310

CERAMIC TILE, QUARRY TILE, AND PAVER TILE
8/02

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI A108.1B (1992) Installation of Ceramic Tile on a 
Cured Portland Cement Mortar Setting Bed 
with Dry-Set or Latex Portland Cement 
Mortar

ANSI A118.3 (1992) Chemical Resistant, Water Cleanable 
Tile Setting and Grouting Epoxy and Water 
Cleanable Tile Setting Epoxy Adhesive

ANSI A118.4 (1992) Latex-Portland Cement Mortar

ANSI A118.5 (1992) Chemical Resistant Furan Mortars 
and Grouts for Tile

ANSI A118.6 (1992) Ceramic Tile Grouts

ANSI A136.1 (1992) Organic Adhesives for Installation 
of Ceramic Tile

ANSI A137.1 (1988) Ceramic Tile

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 373 (1988; R 1994) Water Absorption, Bulk 
Density, Apparent Porosity, and Apparent 
Specific Gravity of Fired Whiteware 
Products

ASTM C 648 (1998) Breaking Strength of Ceramic Tile

ASTM C 1026 (1987; R 1996) Measuring the Resistance of 
Ceramic Tile to Freeze-Thaw Cycling

ASTM C 1027 (1999) Determining Visible Abrasion 
Resistance of Glazed Ceramic Tile

ASTM C 1028 (1996) Determining the Static Coefficient 
of Friction of Ceramic Tile and Other Like 
Surfaces by the Horizontal Dynamometer 
Pull-Meter Method 

SECTION 09310  Page 2



Upgrade Access Control Point, Longstreet Road DACA21-03-R-0014
Fort Bragg, NC

 
1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only or as 
otherwise designated.  When used, a designation following the "G" 
designation identifies the office that will review the submittal for the 
Government.  The following shall be submitted in accordance with Section 
01330 SUBMITTAL PROCEDURES:

SD-03 Product Data

Tile; G, ED

Mortar, Grout, and Adhesive; G

  Manufacturer's catalog data and preprinted installation and 
cleaning instructions.

SD-04 Samples

Tile; G, ED

  Samples of sufficient size to show color range, pattern, type 
and joints.

SD-07 Certificates

Tile
Adhesive

  Certificates indicating conformance with specified requirements. 
A master grade certificate shall be furnished for tile.

1.3   DELIVERY AND STORAGE

Materials shall be delivered to the project site in manufacturer's original 
unopened containers with seals unbroken and labels and hallmarks intact.  
Materials shall be kept dry, protected from weather, and stored under cover 
in accordance with manufacturer's instructions.

1.4   ENVIRONMENTAL REQUIREMENTS

Ceramic tile work shall not be performed unless the substrate and ambient 
temperature is at least  50 degrees F and rising.  Temperature shall be 
maintained above  50 degrees F while the work is being performed and for at 
least 7 days after completion of the work.  When temporary heaters are used 
they shall be vented to the outside to avoid carbon dioxide damage to new 
tilework.

1.5   WARRANTY

Manufacturer's standard performance guarantees or warranties that extend 
beyond a 1-year period shall be provided.

1.6   EXTRA STOCK

Supply an extra two percent of each type tile used in clean and marked 
cartons.
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PART 2   PRODUCTS

2.1   TILE

Tile shall be standard grade conforming to ANSI A137.1.  Containers shall 
be grade sealed.  Seals shall be marked to correspond with the marks on the 
signed master grade certificate.  Tile shall be impact resistant with a 
minimum breaking strength for wall tile of  90 lbs and  250 lbs for floor 
tile in accordance with ASTM C 648.  Tile for cold climate projects shall 
be rated frost resistant by the manufacturer as determined by ASTM C 1026.  
Water absorption shall be 0.50 maximum percent in accordance with ASTM C 373. 
 Floor tile shall have a minimum coefficient of friction of 0.50 wet and 
dry in accordance with ASTM C 1028.  Floor tile shall be Class III-Medium 
Heavy Traffic, durability classification as rated by the manufacturer when 
tested in accordance with ASTM C 1027for abrasion resistance as related to 
foot traffic.  Color shall be in accordance with Section 09915 COLOR 
SCHEDULE .

2.2   MORTAR, GROUT, AND ADHESIVE

Mortar, grout, and adhesive shall conform to the following:

2.2.1   Latex-Portland Cement Mortar

ANSI A118.4.

2.2.2   Ceramic Tile Grout

ANSI A118.6; latex-portland cement grout.

2.2.3   Organic Adhesive

ANSI A136.1, Type I.

2.2.4   Epoxy Resin Grout

ANSI A118.3.

2.2.5   Furan Resin Grout

ANSI A118.5 and consist of an intimate mixture of furfuryl-alcohol resin 
with carbon filler and catalyst.

PART 3   EXECUTION

3.1   PREPARATORY WORK AND WORKMANSHIP

Surface to receive tile shall be inspected and shall conform to the 
requirements of ANSI A108.1A or ANSI A108.1B for surface conditions for the 
type setting bed specified and for workmanship.  Variations of surface to 
be tiled shall fall within maximum values shown below:

            TYPE                   WALLS                   FLOORS

  Dry-Set Mortar                1/8 inch in 8 ft.        1/8  inch in 10 ft.
  Organic Adhesives             1/8 inch in 8 ft.        1/16 inch in 3 ft.
  Latex portland cement mortar  1/8 inch in 8 ft.        1/8  inch in 10 ft.
  Epoxy                         1/8 inch in 8 ft.        1/8  inch in 10 ft.

SECTION 09310  Page 4



Upgrade Access Control Point, Longstreet Road DACA21-03-R-0014
Fort Bragg, NC

            TYPE                   WALLS                   FLOORS

3.2   GENERAL INSTALLATION REQUIREMENTS

Tile work shall not be started until roughing in for mechanical and 
electrical work has been completed and tested, and built-in items requiring 
membrane waterproofing have been installed and tested.  Tile shall be 
installed with the respective surfaces in true even planes to the 
elevations and grades shown.  Special shapes shall be provided as required 
for sills, jambs, recesses, offsets, external corners, and other conditions 
to provide a complete and neatly finished installation.  Tile bases and 
coves shall be solidly backed with mortar.

3.3   CLEANING AND PROTECTING

Upon completion, tile surfaces shall be thoroughly cleaned in accordance 
with manufacturer's approved cleaning instructions.  Acid shall not be used 
for cleaning glazed tile.  Floor tile with resinous grout or with factory 
mixed grout shall be cleaned in accordance with instructions of the grout 
manufacturer.  Tiled floor areas shall be covered with building paper 
before foot traffic is permitted over the finished tile floors.  Board 
walkways shall be laid on tiled floors that are to be continuously used as 
passageways by workmen.  Damaged or defective tiles shall be replaced.

    -- End of Section --
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SECTION 09510

ACOUSTICAL CEILINGS
07/02

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 641/A 641M (1998) Zinc-Coated (Galvanized) Carbon 
Steel Wire

ASTM C 423 (2001) Sound Absorption and Sound 
Absorption Coefficients by the 
Reverberation Room Method

ASTM C 635 (2000) Manufacture, Performance, and 
Testing of Metal Suspension Systems for 
Acoustical Tile and Lay-In Panel Ceilings

ASTM C 636 (1996) Installation of Metal Ceiling 
Suspension Systems for Acoustical Tile and 
Lay-In Panels 

ASTM C 834 (2000e1) Latex Sealants

ASTM E 580 (2000) Application of Ceiling Suspension 
Systems for Acoustical Tile and Lay-In 
Panels in Areas Requiring Moderate Seismic 
Restraint

ASTM E 1264 (1998) Acoustical Ceiling Products

ASTM E 1477 (1998a) Luminous Reflectance Factor of 
Acoustical Materials by Use of 
Integrating-Sphere Reflectometers

U.S. ARMY CORPS OF ENGINEERS (USACE)

TI 809-04 (1998) Seismic Design for Buildings 

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only or as 
otherwise designated.  When used, a designation following the "G" 
designation identifies the office that will review the submittal for the 
Government.  The following shall be submitted in accordance with Section 
01330 SUBMITTAL PROCEDURES:
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SD-02 Shop Drawings

Approved Detail Drawings; G, ED

  Drawings showing suspension system, method of anchoring and 
fastening, details, and reflected ceiling plan.

SD-03 Product Data

Acoustical Ceiling Systems; G

  Manufacturer's descriptive data, catalog cuts, and installation 
instructions.  Submittals which do not provide adequate data for 
the product evaluation will be rejected.

SD-04 Samples

Acoustical Units; 

  Two samples of each type of acoustical unit and each type of 
suspension grid tee section showing texture, finish, and color.

SD-07 Certificates

Acoustical Units

  Certificate attesting that the mineral based acoustical units 
furnished for the project contain recycled material and showing an 
estimated percent of such material.

1.3   GENERAL REQUIREMENTS

Acoustical treatment shall consist of sound controlling units mechanically 
mounted on a ceiling suspension system.  The unit size, texture, finish, 
and color shall be as specified.    The location and extent of acoustical 
treatment shall be as shown on the approved detail drawings.  

1.3.1   Ceiling Sound Absorption

Determine the NRC in accordance with ASTM C 423 Method of Test.

1.3.2   Light Reflectance

Determine light reflectance factor in accordance with ASTM E 1477 Test 
Method.

1.4   DELIVERY AND STORAGE

Materials shall be delivered to the site in the manufacturer's original 
unopened containers with brand name and type clearly marked.  Materials 
shall be carefully handled and stored in dry, watertight enclosures. 
Immediately before installation, acoustical units shall be stored for not 
less than 24 hours at the same temperature and relative humidity as the 
space where they will be installed in order to assure proper temperature 
and moisture acclimation.

1.5   ENVIRONMENTAL REQUIREMENTS

A uniform temperature of not less than 60 degrees F nor more than 85 
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degrees F and a relative humidity of not more than 70 percent shall be 
maintained for 24 hours before, during, and 24 hours after installation of 
acoustical units.

1.6   SCHEDULING

Interior finish work such as plastering and painting work shall be complete 
and dry before installation.  Mechanical, electrical, and other work above 
the ceiling line shall be completed and heating, ventilating, and air 
conditioning systems shall be installed and operating in order to maintain 
temperature and humidity requirements.

1.7   WARRANTY

Manufacturer's standard performance guarantees or warranties that extend 
beyond a one year period shall be provided.  Standard performance guarantee 
or warranty shall contain an agreement to repair or replace acoustical 
panels that fail within the warranty period.  Failures include, but are not 
limited to, sagging and warping of panels; rusting and manufacturers 
defects of grid system.

1.8   EXTRA MATERIALS

Spare tiles of each color shall be furnished at the rate of 10 tiles for 
each 100 tiles installed.  Tiles shall be from the same lot as those 
installed.

PART 2   PRODUCTS

2.1   ACOUSTICAL UNITS

Acoustical units shall conform to ASTM E 1264, Class A, and the following 
requirements:

2.2   SUSPENSION SYSTEM

Suspension system shall be standard  standard width flange, and shall 
conform to ASTM C 635 for intermediate-duty systems.  Surfaces exposed to 
view shall be aluminum or steel with a factory-applied white  baked-enamel 
finish.  Wall molding shall have a flange of not less than 15/16 inch.  
Inside and outside corner caps Standard shall be provided.  Suspended 
ceiling framing system shall have the capability to support the finished 
ceiling, light fixtures, air diffusers, and accessories, as shown.  The 
suspension system shall have a maximum deflection of 1/360 of span length.  
Seismic details shall conform to the guidance in TI 809-04 and ASTM E 580.

2.3   HANGERS

Hangers and attachment shall support a minimum 300 pound ultimate vertical 
load without failure of supporting material or attachment.

2.3.1   Wires

Wires shall conform to ASTM A 641/A 641M, Class 1, 0.106 inches in 
diameter. 

2.4   FINISHES

Acoustical units and suspension system members shall have manufacturer's 
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standard textures, patterns and finishes as specified.  Ceiling suspension 
system components shall be treated to inhibit corrosion.

2.5   COLORS AND PATTERNS

Colors and patterns for acoustical units and suspension system components 
shall be as specified in Section 09915 COLOR SCHEDULE .

2.6   ACOUSTICAL SEALANT

Acoustical sealant shall conform to ASTM C 834, nonstaining.

PART 3   EXECUTION

3.1   INSTALLATION

Examine surfaces to receive directly attached acoustical units for 
uneveness, irregularities, and dampness that would affect quality and 
execution of the work.  Areas where acoustical units will be cemented shall 
be free of oils, form residue, or other materials that reduce bonding 
capabilities of the adhesive.  Interior finish work such as plastering and 
painting work shall be completed and dry before installation.  Mechanical, 
electrical, and other work above the ceiling line shall be completed and 
approved prior to the start of acoustical ceiling installation.  Acoustical 
work shall be provided complete with necessary fastenings, clips, and other 
accessories required for a complete installation.  Mechanical fastenings 
shall not be exposed in the finished work.  Hangers shall be laid out for 
each individual room or space.  Hangers shall be placed to support framing 
around beams, ducts, columns, grilles, and other penetrations through 
ceilings.  Main runners and carrying channels shall be kept clear of 
abutting walls and partitions.  At least two main runners shall be provided 
for each ceiling span.  Wherever required to bypass an object with the 
hanger wires, a subsuspension system shall be installed, so that all hanger 
wires will be plumb.

3.1.1   Suspension System

Suspension system shall be installed in accordance with ASTM C 636 and as 
specified herein.  There shall be no hanger wires or other loads suspended 
from underside of steel decking.

3.1.1.1   Plumb Hangers

Hangers shall be plumb and shall not press against insulation covering 
ducts and pipes.  Where lighting fixtures are supported from the suspended 
ceiling system, hangers shall be provided at a minimum of four hangers per 
fixture and located not more than 6 inches from each corner of each 
fixture.  See Section 16510N INTERIOR LIGHTING for additional lighting 
installation requirements.

3.1.1.2   Splayed Hangers

Where hangers must be splayed (sloped or slanted) around obstructions, the 
resulting horizontal force shall be offset by bracing, countersplaying, or 
other acceptable means.

3.1.2   Wall Molding

Wall molding shall be provided where ceilings abut vertical surfaces.  
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Miter corners where wall moldings intersect or install corner caps.  Wall 
molding shall be secured not more than 3 inches from ends of each length 
and not more than 16 inches on centers between end fastenings.  Wall 
molding springs shall be provided at each acoustical unit in semi-exposed 
or concealed systems.

3.1.3   Acoustical Units

Acoustical units shall be installed in accordance with the approved 
installation instructions of the manufacturer.  Edges of acoustical units 
shall be in close contact with metal supports, with each other, and in true 
alignment.  Acoustical units shall be arranged so that units less than 
one-half width are minimized.  Units in exposed-grid system shall be held 
in place with manufacturer's standard hold-down clips, if units weigh less 
than 1 psf or if required for fire resistance rating.

3.1.4   Caulking

Seal all joints around pipes, ducts or electrical outlets penetrating the 
ceiling.  Apply a continuous ribbon of acoustical sealant on vertical web 
of wall or edge moldings.  See Section 07920N JOINT SEALANTS.

3.2   CLEANING

Following installation, dirty or discolored surfaces of acoustical units 
shall be cleaned and left free from defects.  Units that are damaged or 
improperly installed shall be removed and new units provided as directed.

3.4   RECLAMATION PROCEDURES

Ceiling tile, designated for recycling by the Contracting Officer, shall be 
neatly stacked on 4 by 4 foot pallets not higher than 4 foot.  Panels shall 
be completely dry.  Pallets shall then be shrink wrapped and symmetrically 
stacked on top of each other without falling over.  Disposal shall be in 
accordance with Section 01572 CONSTRUCTION AND DEMOLITION WASTE MANAGEMENT.

        -- End of Section --
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SECTION 09650

RESILIENT FLOORING
08/02

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 4078 (1992; R 1996) Water Emulsion Floor Polish 

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only or as 
otherwise designated.  When used, a designation following the "G" 
designation identifies the office that will review the submittal for the 
Government.  The following shall be submitted in accordance with Section 
01330 SUBMITTAL PROCEDURES:

SD-03 Product Data

Tile Flooring; G
Adhesive for Vinyl Composition Tile 
Adhesive for Wall Base 

  Manufacturer's descriptive data and installation instructions 
including cleaning and maintenance instructions.

SD-04 Samples

Tile Flooring; G
Wall Base; G

  Three samples of each indicated color and type of flooring and 
base.  Sample size shall be minimum 2-1/2 x 4 inches.

SD-08 Manufacturer's Instructions

Tile Flooring

  Copies of flooring manufacturer's recommended installation 
procedures.

SD-10 Operation and Maintenance Data

Data Package 1; G

  Data Package in accordance with Section 01781 OPERATION AND 
MAINTENANCE DATA.
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1.3   DELIVERY AND STORAGE

Materials shall be delivered to the building site in original unopened 
containers bearing the manufacturer's name, brands, stock names, production 
run, project identification, and handling instructions.  Materials shall be 
stored in a clean dry area with temperature maintained above 70 degrees F 
for 2 days prior to installation, and shall be stacked according to 
manufacturer's recommendations.  Materials shall be protected from the 
direct flow of heat from hot-air registers, radiators and other heating 
fixtures and appliances.  Do not open containers until materials are to be 
used, except for inspection to verify compliance with requirements.

1.4   ENVIRONMENTAL REQUIREMENTS

a.  Areas to receive resilient flooring shall be maintained at a 
temperature above 70 degrees F and below 100 degrees F for 2 days before 
application, during application and 2 days after application.  A minimum 
temperature of 55 degrees F shall be maintained thereafter.

b.  Provide adequate ventilation to remove moisture from area and to comply 
with regulations limiting concentrations of hazardous vapors.

1.5   SCHEDULING

Resilient flooring application shall be scheduled after the completion of 
other work which would damage the finished surface of the flooring.

1.6   WARRANTY

Manufacturer's standard performance guarantees or warranties that extend 
beyond a one year period shall be provided.

1.7   EXTRA MATERIALS

Extra flooring material and butt-to base of each color and pattern shall be 
furnished at the rate of 10 tiles for each 100 tiles installed.  Extra 
materials shall be from the same lot as those installed.  Extra base 
material composed of 20 linear feet of each color shall be furnished.  All 
extra materials shall be packaged in original containers, properly marked.

PART 2   PRODUCTS

2.1   TILE FLOORING

2.1.1   Adhesive for Vinyl Composition Tile

Cutback adhesive for installation of tile over concrete above, on or above 
grade.  Moisture and alkali resistant.  Non-asbestos formulated or a latex 
adhesive recommended by flooring manufacturer.

2.1.2   Adhesive for Wall Base

Adhesive for wall base shall be emulsified acrylic latex; non-flamable.

2.2   STRIPS

2.2.1   Edge
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Provide tile reducer of vinyl and approved by flooring manufacturer.  Limit 
vertical lips in edge strips to 1/4 inch; limit total rise to 1/2 inch.

2.3   POLISH/FINISH

Polish shall conform to ASTM D 4078.  Use flooring manufacturer's standard 
high-solids finish for shine without buffing; non-flamable; compatible with 
factory-applied finish; may be buffed or burnished for maximum gloss.

2.4   CAULKING AND SEALANTS

Caulking and sealants shall be in accordance with Section 07920N JOINT 
SEALANTS.

2.5   MANUFACTURER'S COLOR AND TEXTURE

Color and distinct pattern shall be uniformly distributed throughout 
thickness of tile.  Color and texture shall be in accordance with Section 
09915 COLOR SCHEDULE.  Flooring in continuous area or replacement of 
damaged flooring in continuous area shall be from same production run with 
same shade and pattern,

PART 3   EXECUTION

3.1   EXAMINATION/VERIFICATION OF CONDITIONS

The Contractor shall examine and verify that site conditions are in 
agreement with the design package and shall report all conditions that will 
prevent a proper installation.  The Contractor shall not take any 
corrective action without written permission from the Government.

3.1.1   Surface Examination

Examine surfaces to receive vinyl flooring.  Correct conditions which will 
impair proper installation, including:

a.  Variation in surface level greater than  1/8 inch in 10 feet.

b.  Trowel marks, pits, dents, protrusions.

c.  1/16 inch wide or wider cracks.

d.  Chalk and dust.

e.  Oil, paint, wax, and other deleterious substances.

f.  Moisture.

g.  Concrete curing agents, paint, and sealers that can inhibit 
bonding or harm flooring.

3.2   SURFACE PREPARATION

Flooring shall be in a smooth, true, level plane, except where indicated as 
sloped.  Before any work under this section is begun, all defects such as 
rough or scaling concrete, low spots, high spots, and uneven surfaces shall 
have been corrected, and all damaged portions of concrete slabs shall have 
been repaired as recommended by the flooring manufacturer.  Concrete curing 
compounds, other than the type that does not adversely affect adhesion, 
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shall be entirely removed from the slabs.  Paint, varnish, oils, release 
agents, sealers, waxers, and adhesives shall be removed, as recommended by 
the flooring manufacturer.

3.2.1   Concrete Floor

Grind ridges and other uneven surfaces smooth.  Cut out and fill cracks 
1/16 inch or wider with crack filler.  Provide mastic underlayment to fill 
remaining holes, cracks, and depressions and for smoothing, leveling, or 
creating a feather edge in accordance with instructions of mastic 
manufacturer.  After cleaning and removal of loose particles, prime chalky 
or dusty surfaces with primer recommended by flooring manufacturer.

3.2.2   Final Cleaning of Substrate

Clean substrate with broom or vacuum immediately prior to the installation 
of flooring.

3.3   MOISTURE TEST

The suitability of the concrete subfloor for receiving the resilient 
flooring with regard to moisture content shall be determined by a moisture 
test as recommended by the flooring manufacturer.

3.4   GENERAL APPLICATION REQUIREMENTS

To avoid damage, install flooring after other work in same area has been 
completed.  Apply flooring and accessories in accordance with 
manufacturer's directions, using experienced workers.  Detailed 
requirements follow:

a.  Adhesives: Do not allow smoking, open flames or other sources 
of ignition in area where solvent-containing adhesives are being 
used or spread, after posting conspicuous signs reading "NO 
SMOKING OR OPEN FLAME".

b.  Flooring: Apply in patterns indicated.  Start in center of 
room or area, and work toward edges.  Keep tile lines and joints 
square, symmetrical, tight, and even.  Keep each floor in true, 
level plane, except where slope is indicated.  Vary width of edge 
tiles as necessary to maintain full-size tiles in field, but no 
edge tile shall be less than one-half full size, except where 
irregular-shape makes it impossible.

c.  Cutting: Cut flooring edges and scribe to walls and partitions 
after field flooring has been applied.

d.  Edge Strips: Provide edging strips where flooring terminates 
at points higher than contiguous finished flooring, except where 
thresholds are provided.  Secure plastic strips with adhesive.

3.5   CLEANING

Immediately upon completion of installation of tile in a room or an area, 
flooring and adjacent surfaces shall be dry-cleaned to remove all surplus 
adhesive.  No sooner than 5 days after installation, flooring shall be 
washed with a nonalkaline cleaning solution, rinsed thoroughly with clear 
cold water, and, except for raised pattern rubber flooring, rubber tile and 
sheet rubber flooring, rubber stair treads, and static control vinyl tile, 
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given two coats of polish in accordance with manufacturers written 
instructions.  Raised pattern rubber flooring, rubber tile and sheet rubber 
flooring, rubber stair treads, and static control vinyl tile shall be 
cleaned and maintained as recommended by the manufacturer.

a.  Vinyl flooring, except prewaxed flooring and flooring designated as 
no-wax or never-wax by manufacturer, shall have two coats of polish 
applied and each coat buffed to an even luster with an electric 
polishing machine, using a lamb's wool pad when dry buffing.

3.6   PROTECTION

From the time of laying until acceptance, flooring shall be protected from 
damage as recommended by the flooring manufacturer.  Flooring which becomes 
damaged, loose, broken, or curled and cove base which is not tight to 
backing fillet shall be removed and replaced.

       -- End of Section --

SECTION 09650  Page 6



Upgrade Access Control Point, Longstreet Road DACA21-03-R-0014
Fort Bragg, NC

SECTION TABLE OF CONTENTS

DIVISION 09 - FINISHES

SECTION 09900

PAINTS AND COATINGS

02/02

PART 1   GENERAL

  1.1   REFERENCES
  1.2   SUBMITTALS
  1.3   QUALITY ASSURANCE
    1.3.1   Field Samples and Tests
      1.3.1.1   Sampling Procedure
      1.3.1.2   Testing Procedure
  1.4   REGULATORY REQUIREMENTS
    1.4.1   Environmental Protection
    1.4.2   Lead Content
    1.4.3   Chromate Content
    1.4.4   Asbestos Content
    1.4.5   Mercury Content
    1.4.6   Silica 
    1.4.7   Human Carcinogens
  1.5   PACKAGING, LABELING, AND STORAGE
  1.6   SAFETY AND HEALTH
    1.6.1   Safety Methods Used During Coating Application
    1.6.2   Toxic Materials
  1.7   ENVIRONMENTAL CONDITIONS
    1.7.1   Coatings
  1.8   COLOR SELECTION
  1.9   LOCATION AND SURFACE TYPE TO BE PAINTED
    1.9.1   Painting Included
    1.9.2   Painting Excluded
    1.9.3   Mechanical and Electrical Painting
    1.9.4   Exterior Painting of Site Work Items
    1.9.5   Definitions and Abbreviations
      1.9.5.1   Qualification Testing
      1.9.5.2   Batch Quality Conformance Testing
      1.9.5.3   Coating
      1.9.5.4   DFT or dft
      1.9.5.5   EPP
      1.9.5.6   EXT
      1.9.5.7   INT
      1.9.5.8   micron / microns
      1.9.5.9   mil / mils
      1.9.5.10   mm
      1.9.5.11   MPI Gloss Levels
      1.9.5.12   MPI System Number
      1.9.5.13   Paint
      1.9.5.14   REX
      1.9.5.15   RIN

PART 2   PRODUCTS

SECTION 09900  Page 1



Upgrade Access Control Point, Longstreet Road DACA21-03-R-0014
Fort Bragg, NC

  2.1   MATERIALS

PART 3   EXECUTION

  3.1   PROTECTION OF AREAS AND SPACES NOT TO BE PAINTED
  3.2   SURFACE PREPARATION
  3.3   PREPARATION OF METAL SURFACES
    3.3.1   Existing and New Ferrous Surfaces
    3.3.2   Final Ferrous Surface Condition:
    3.3.3   Galvanized Surfaces
    3.3.4   Non-Ferrous Metallic Surfaces
  3.4   PREPARATION OF CONCRETE AND CEMENTITIOUS SURFACE
    3.4.1   Gypsum Board, Plaster, and Stucco
  3.5   PREPARATION OF WOOD AND PLYWOOD SURFACES
    3.5.1   New  Plywood and Wood Surfaces, Except Floors:
  3.6   APPLICATION
    3.6.1   Coating Application
    3.6.2   Mixing and Thinning of Paints
    3.6.3   Two-Component Systems
    3.6.4   Coating Systems
  3.7   COATING SYSTEMS FOR METAL
  3.8   COATING SYSTEMS FOR CEMENTITIOUS SUBSTRATES
  3.9   COATING SYSTEMS FOR WOOD AND PLYWOOD
  3.10   INSPECTION AND ACCEPTANCE
  3.11   PAINT TABLES
    3.11.1   EXTERIOR PAINT TABLES
    3.11.2   INTERIOR PAINT TABLES

-- End of Section Table of Contents --

SECTION 09900  Page 2



Upgrade Access Control Point, Longstreet Road DACA21-03-R-0014
Fort Bragg, NC

SECTION 09900

PAINTS AND COATINGS
02/02

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

AMERICAN CONFERENCE OF GOVERNMENTAL INDUSTRIAL HYGIENISTS (ACGIH)

ACGIH Limit Values (1991-1992) Threshold Limit Values (TLVs) 
for Chemical Substances and Physical 
Agents and Biological Exposure Indices 
(BEIs)

ACGIH TLV-DOC Documentation of Threshold Limit Values 
and Biological Exposure Indices

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 523 (1999) Standard Test Method for Specular 
Gloss

ASTM D 2092 (1995) Preparation of Zinc-Coated 
(Galvanized) Steel Surfaces for Painting

ASTM D 4263 (1983; R 1999) Indicating Moisture in 
Concrete by the Plastic Sheet Method

ASTM D 4444 (1998) Standard Test Methods for Use and
Calibration of Hand-Held Moisture Meters

CODE OF FEDERAL REGULATIONS (CFR)

29 CFR 1910.1000 Air Contaminants

FEDERAL STANDARDS (FED-STD)

FED-STD-313 (Rev. C) Material Safety Data, 
Transportation Data and Disposal Data for 
Hazardous Materials Furnished to 
Government Activities

MASTER PAINTERS INSTITUTE (MPI)

MPI 7 (2001) Exterior Oil Wood Primer

MPI 8 (2001) Exterior Alkyd, Flat

MPI 9 (2001) Exterior Alkyd Enamel

MPI 10 (2001) Exterior Latex, Flat
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MPI 11 (2001) Exterior Latex, Semi-Gloss

MPI 23 (2001) Surface Tolerant Metal Primer

MPI 39 (2001) Interior Latex-based Wood Primer

MPI 44 Interior Latex, Gloss Level 2

MPI 45 (2001) Interior Primer Sealer

MPI 47 (2001) Interior Alkyd, Semi-Gloss

MPI 48 (2001) Interior Alkyd, Gloss

MPI 49 (2001) Interior Alkyd, Flat

MPI 50 (2001) Interior Latex Primer Sealer

MPI 51 (2001) Interior Alkyd, Eggshell

MPI 52 (2001) Interior Latex, Gloss Level 3

MPI 54 (2001) Interior Latex, Semi-Gloss

MPI 56 (2001) Interior Alkyd Dry Fog/Fall

MPI 57 (2001) Interior Oil Modified Clear 
Urethane, Satin

MPI 77 (2001) Epoxy Cold Cured, Gloss

MPI 79 (2001) Marine Alkyd Metal Primer

MPI 94 (2001) Exterior Alkyd, Semi-Gloss

MPI 95 (2001) Fast Drying Metal Primer

MPI 101 (2001) Cold Curing Epoxy Primer

MPI 107 (2001) Rust Inhibitive Primer (Water-Based)

MPI 110 (2001) Interior/Exterior High Performance 
Acrylic

MPI 119 (2001) Exterior Latex, High Gloss (acrylic)

MPI 134 (2001) Waterborne Galvanized Primer

MPI 138 (2001) High Performance Latex, White and 
Tints - MPI Gloss Level 2

MPI 139 (2001) High Performance Latex, White and 
Tints - MPI Gloss Level 3

MPI 140 (2001) High Performance Architectural 
Latex - Gloss Level 4

MPI 141 (2001) High Performance Semigloss Latex, 
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White and Tints - Gloss Level 5

SCIENTIFIC CERTIFICATION SYSTEMS (SCS)

SCS-EPP-SP01-01 (2001) Environmentally Preferable Product 
Specification for Architectural and 
Anti-Corrosive Paints

STEEL STRUCTURES PAINTING COUNCIL (SSPC)

SSPC PA 1 (2000) Shop, Field, and Maintenance 
Painting

SSPC PA 3 (1995) Safety in Paint Application

SSPC SP 1 (1982) Solvent Cleaning

SSPC SP 2 (1995) Hand Tool Cleaning

SSPC SP 3 (1995) Power Tool Cleaning

SSPC SP 12 (1995) Surface Preparation and Cleaning of 
Steel and Other Hard Materials by High-and 
Ultra high-Pressure Water Jetting Prior to 
Recoating 

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only or as 
otherwise designated.  When used, a designation following the "G" 
designation identifies the office that will review the submittal for the 
Government.  The following shall be submitted in accordance with Section 
01330 SUBMITTAL PROCEDURES:

The current MPI, "Approved Product List" which lists paint by brand, label, 
product name and product code as of the date of contract award, will be 
used to determine compliance with the submittal requirements of this 
specification.  The Contractor may choose to use a subsequent MPI "Approved 
Product List", however, only one list may be used for the entire contract 
and each coating system is to be from a single manufacturer.  All coats on 
a particular substrate must be from a single manufacturer.  No variation 
from the MPI Approved Products List is acceptable.

Samples of specified materials may be taken and tested for compliance with 
specification requirements.

In keeping with the intent of Executive Order 13101, "Greening the 
Government through Waste Prevention, Recycling, and Federal Acquisition", 
products certified by SCS as meeting SCS-EPP-SP01-01 shall be given 
preferential consideration over registered products.  Products that are 
registered shall be given preferential consideration over products not 
carrying any EPP designation.

SD-03 Product Data

Coating; G

Manufacturer's Technical Data Sheets
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SD-04 Samples

Color; G

Submit manufacturer's samples of paint colors.  Cross reference color 
samples to color scheme as indicated.

SD-07 Certificates

Applicator's qualifications

Qualification Testing laboratory for coatings;  G

SD-08 Manufacturer's Instructions

Application instructions

Mixing

Detailed mixing instructions, minimum and maximum application temperature 
and humidity, potlife, and curing and drying times between coats.

Manufacturer's Material Safety Data Sheets

Submit manufacturer's Material Safety Data Sheets for coatings, solvents, 
and other potentially hazardous materials, as defined in FED-STD-313.

SD-10 Operation and Maintenance Data

Coatings;  G

Preprinted cleaning and maintenance instructions for all coating systems 
shall be provided.

1.3   QUALITY ASSURANCE

1.3.1   Field Samples and Tests

The Contracting Officer may choose up to two coatings that have been 
delivered to the site to be tested at no cost to the Government.  Take 
samples of each chosen product as specified in the paragraph "Sampling 
Procedures."  Test each chosen product as specified in the paragraph 
"Testing Procedure."  Products which do not conform, shall be removed from 
the job site and replaced with new products that confrom to the referenced 
specification.  Testing of replacement products that failed initial testing 
shall be at no cost to the Government.

1.3.1.1   Sampling Procedure

The Contracting Officer will select paint at random from the products that 
have been delivered to the job site for sample testing.  The Contractor 
shall provide  one quart samples of the selected paint materials.  The 
samples shall be taken in the presence of the Contracting Officer, and 
labeled, identifying each sample.  Provide labels in accordance with the 
paragraph "Packaging, Labeling, and Storage" of this specification.

1.3.1.2   Testing Procedure
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Provide Batch Quality Conformance Testing for specified products, as 
defined by and performed by MPI.  As an alternative to Batch Quality 
Conformance Testing, the Contractor may provide Qualification Testing for 
specified products above to the appropriate MPI product specification, 
using the third-party laboratory approved under the paragraph 
"Qualification Testing" laboratory for coatings.  The qualification testing 
lab report shall include the backup data and summary of the test results.  
The summary shall list all of the reference specification requirements and 
the result of each test.  The summary shall clearly indicate whether the 
tested paint meets each test requirement.  Note that Qualification Testing 
may take 4 to 6 weeks to perform, due to the extent of testing required.

Submit name, address, telephone number, FAX number, and e-mail address of 
the independent third party laboratory selected to perform testing of 
coating samples for compliance with specification requirements.  Submit 
documentation that laboratory is regularly engaged in testing of paint 
samples for conformance with specifications, and that employees performing 
testing are qualified.  If the Contractor chooses MPI to perform the Batch 
Quality Conformance testing, the above submittal information is not 
required, only a letter is required from the Contractor stating that MPI 
will perform the testing.

1.4   REGULATORY REQUIREMENTS

1.4.1   Environmental Protection

In addition to requirements specified elsewhere for environmental 
protection, provide coating materials that conform to the restrictions of 
the local Air Pollution Control District and  regional jurisdiction.  
Notify Contracting Officer of any paint specified herein which fails to 
conform.

1.4.2   Lead Content

Do not use coatings having a lead content over 0.06 percent by weight of 
nonvolatile content.

1.4.3   Chromate Content

Do not use coatings containing zinc-chromate or strontium-chromate.

1.4.4   Asbestos Content

Materials shall not contain asbestos.

1.4.5   Mercury Content

Materials shall not contain mercury or mercury compounds.

1.4.6   Silica 

Abrasive blast media shall not contain free crystilline silica.

1.4.7   Human Carcinogens

Materials shall not contain ACGIH Limit Values and ACGIH TLV-DOC confirmed 
human carcinogens (A1) or suspected human carcinogens (A2).

1.5   PACKAGING, LABELING, AND STORAGE
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Paints shall be in sealed containers that legibly show the contract 
specification number, designation name, formula or specification number, 
batch number, color, quantity, date of manufacture, manufacturer's 
formulation number, manufacturer's directions including any warnings and 
special precautions, and name and address of manufacturer.  Pigmented 
paints shall be furnished in containers not larger than 5 gallons.  Paints 
and thinners shall be stored in accordance with the manufacturer's written 
directions, and as a minimum, stored off the ground, under cover, with 
sufficient ventilation to prevent the buildup of flammable vapors, and at 
temperatures between 40 to 95 degrees F.

1.6   SAFETY AND HEALTH

Apply coating materials using safety methods and equipment in accordance 
with the following:

Work shall comply with applicable Federal, State, and local laws and 
regulations, and with the ACCIDENT PREVENTION PLAN, including the Activity 
Hazard Analysis as specified in Section 01525,"Safety Requirements" and in 
Appendix A of EM 385-1-1.  The Activity Hazard Analysis shall include 
analyses of the potential impact of painting operations on painting 
personnel and on others involved in and adjacent to the work zone.

1.6.1   Safety Methods Used During Coating Application

Comply with the requirements of SSPC PA 3.

1.6.2   Toxic Materials

To protect personnel from overexposure to toxic materials, conform to the 
most stringent guidance of:

a.  The applicable manufacturer's Material Safety Data Sheets (MSDS) 
or local regulation.  

b.  29 CFR 1910.1000.

c.  ACGIH Limit Values, threshold limit values.

1.7   ENVIRONMENTAL CONDITIONS

1.7.1   Coatings

Do not apply coating when air or substrate conditions are:

a.  Less than 5 degrees F above dew point;

b.  Below 50 degrees F  or over 95 degrees F, unless specifically 
pre-approved by the Contracting Officer and the product 
manufacturer.  Under no circumstances shall application conditions 
exceed manufacturer recommendations.

1.8   COLOR SELECTION

Colors of finish coats shall be as indicated or specified.  Where not 
indicated or specified, colors shall be selected by the Contracting 
Officer.  Manufacturers' names and color identification are used for the 
purpose of color identification only.  Named products are acceptable for 
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use only if they conform to specified requirements.  Products of other 
manufacturers are acceptable if the colors approximate colors indicated and 
the product conforms to specified requirements.

Tint each coat progressively darker to enable confirmation of the number of 
coats.

Color, texture, and pattern of wall coating systems shall be in accordance 
with Section 09915 COLOR SCHEDULE.

1.9   LOCATION AND SURFACE TYPE TO BE PAINTED

1.9.1   Painting Included

Where a space or surface is indicated to be painted, include the following 
unless indicated otherwise.

a.  Surfaces behind portable objects and surface mounted articles 
readily detachable by removal of fasteners, such as screws and 
bolts.

b.  New factory finished surfaces that require identification or color 
coding and factory finished surfaces that are damaged during 
performance of the work.

c.  Existing coated surfaces that are damaged during performance of 
the work.

d.  Exposed columns, girders, beams, joists, and metal deck; and

e.  Other contiguous surfaces.

1.9.2   Painting Excluded

Do not paint the following unless indicated otherwise.

a.  Surfaces concealed and made inaccessible by panelboards, fixed 
ductwork, machinery, and equipment fixed in place.

b.  Surfaces in concealed spaces.  Concealed spaces are defined as 
enclosed spaces above suspended ceilings, furred spaces, attic 
spaces, and chases.

c.  Steel to be embedded in concrete.

d.  Copper, stainless steel, aluminum, brass, and lead except existing 
coated surfaces.

e.  Hardware, fittings, and other factory finished items.

1.9.3   Mechanical and Electrical Painting

Includes field coating of interior and exterior new surfaces.

a.  Where a space or surface is indicated to be painted, include the 
following items unless indicated otherwise.

(1)  Exposed piping, conduit, and ductwork;
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(2)  Exposed supports, hangers, and primed air grilles and 
registers;

(3)  Exposed miscellaneous metalwork and insulation coverings.

b.  Do not paint the following, unless indicated otherwise:

(1)  New zinc-coated, aluminum, and copper surfaces under 
insulation

(2)  New aluminum jacket on piping

(3)  New interior ferrous piping under insulation.

1.9.4   Exterior Painting of Site Work Items

Field coat the following items:

      a.  Steel Bollards.

      b.  Primed Steel Column Surfaces.

1.9.5   Definitions and Abbreviations

1.9.5.1   Qualification Testing

Qualification testing is the performance of all test requirements listed in 
the product specification.  This testing is accomplished by MPI to qualify 
each product for the MPI Approved Product List, and may also be 
accomplished by Contractor's third party testing lab if an alternative to 
Batch Quality Conformance Testing by MPI is desired.

1.9.5.2   Batch Quality Conformance Testing

Batch quality conformance testing determines that the product provided is 
the same as the product qualified to the appropriate product specification. 
 This testing shall only be accomplished by MPI testing lab.

1.9.5.3   Coating

A film or thin layer applied to a base material called a substrate.  A 
coating may be a metal, alloy, paint, or solid/liquid suspensions on 
various substrates (metals, plastics, wood, paper, leather, cloth, etc.).  
They may be applied by electrolysis, vapor deposition, vacuum, or 
mechanical means such as brushing, spraying, calendering, and roller 
coating.  A coating may be applied for aesthetic or protective purposes or 
both.  The term "coating" as used herein includes emulsions, enamels, 
stains, varnishes, sealers, epoxies, and other coatings, whether used as 
primer, intermediate, or finish coat.  The terms paint and coating are used 
interchangeably.

1.9.5.4   DFT or dft

Dry film thickness, the film thickness of the fully cured, dry paint or 
coating.

1.9.5.5   EPP

Environmentally Preferred Products, a standard for determining 
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environmental preferability in support of Executive Order 13101.

1.9.5.6   EXT

MPI short term designation for an exterior coating system.

1.9.5.7   INT

MPI short term designation for an interior coating system.

1.9.5.8   micron / microns

The metric measurement for 0.001 mm or one/one-thousandth of a millimeter.

1.9.5.9   mil / mils

The English measurement for 0.001 in or one/one-thousandth of an inch, 
equal to 25.4 microns or 0.0254 mm.

1.9.5.10   mm

The metric measurement for millimeter, 0.001 meter or one/one-thousandth of 
a meter.

1.9.5.11   MPI Gloss Levels

MPI system of defining gloss.  Seven (7) gloss levels (G1 to G7) are 
generically defined under the Evaluation sections of the MPI Manuals.  
Traditionally, Flat refers to G1/G2, Eggshell refers to G3, Semigloss 
refers to G5, and Gloss refers to G6. 

Gloss levels are defined by MPI as follows:

Gloss   Description      Units            Units
Level                    @ 60 degrees     @ 85 degrees

G1      Matte or Flat    0 to 5           10 max
G2      Velvet           0 to 10          10 to 35
G3      Eggshell         10 to 25         10 to 35
G4      Satin            20 to 35         35 min
G5      Semi-Gloss       35 to 70         
G6      Gloss            70 to 85
G7      High Gloss        

Gloss is tested in accordance with ASTM D 523.  Historically, the 
Government has used Flat (G1 / G2), Eggshell (G3), Semi-Gloss (G5), and 
Gloss (G6).

1.9.5.12   MPI System Number

The MPI coating system number in each Division found in either the MPI 
Architectural Painting Specification Manual or the Maintenance Repainting 
Manual and defined as an exterior (EXT/REX) or interior system (INT/RIN).  
The Division number follows the CSI  Master Format.

1.9.5.13   Paint

See Coating definition.
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1.9.5.14   REX

MPI short term designation for an exterior coating system used in 
repainting projects or over existing coating systems.

1.9.5.15   RIN

MPI short term designation for an interior coating system used in 
repainting projects or over existing coating systems.

PART 2   PRODUCTS

2.1   MATERIALS

Conform to the coating specifications and standards referenced in PART 3.  
Submit manufacturer's technical data sheets for specified coatings and 
solvents.

PART 3   EXECUTION

3.1   PROTECTION OF AREAS AND SPACES NOT TO BE PAINTED

Prior to surface preparation and coating applications, remove, mask, or 
otherwise protect, hardware, hardware accessories, machined surfaces, 
radiator covers, plates, lighting fixtures, public and private property, 
and other such items not to be coated that are in contact with surfaces to 
be coated.  Following completion of painting, workmen skilled in the trades 
involved shall reinstall removed items.  Restore surfaces contaminated by 
coating materials, to original condition and repair damaged items.

3.2   SURFACE PREPARATION

Remove dirt, splinters, loose particles, grease, oil,  and other foreign 
matter and substances deleterious to coating performance as specified for 
each substrate before application of paint or surface treatments.  Oil and 
grease shall be removed prior to mechanical cleaning.  Cleaning shall be 
programmed so that dust and other contaminants will not fall on wet, newly 
painted surfaces.  Exposed ferrous metals such as nail heads on or in 
contact with surfaces to be painted with water-thinned paints, shall be 
spot-primmed with a suitable corrosion-inhibitive primer capable of 
preventing flash rusting and compatible with the coating specified for the 
adjacent areas.

3.3   PREPARATION OF METAL SURFACES

3.3.1   Existing and New Ferrous Surfaces

a.  Ferrous Surfaces including Shop-coated Surfaces and Small Areas 
That Contain Rust, Mill Scale and Other Foreign Substances:  
Solvent clean or detergent wash in accordance with SSPC SP 1 to 
remove oil and grease.  Where shop coat is missing or damaged, 
clean according to SSPC SP 2 or SSPC SP 3.  Brush-off blast 
remaining surface in accordance with SSPC SP 7.  Shop-coated 
ferrous surfaces shall be protected from corrosion by treating and 
touching up corroded areas immediately upon detection.

b.  Surfaces With More Than 20 Percent Rust, Mill Scale, and Other 
Foreign Substances:  Clean entire surface in accordance with SSPC 
SP 6/SSPC SP 12 WJ-3.
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3.3.2   Final Ferrous Surface Condition:

For tool cleaned surfaces, the requirements are stated in SSPC SP 2 and 
SSPC SP 3.  As a visual reference, cleaned surfaces shall be similar to 
photographs in SSPC VIS 3.

For abrasive blast cleaned surfaces, the requirements are stated in SSPC SP 
7, SSPC SP 6, and SSPC SP 10.  As a visual reference, cleaned surfaces 
shall be similar to photographs in SSPC VIS 1.

For waterjet cleaned surfaces, the requirements are stated in SSPC SP 12.  
As a visual reference, cleaned surfaces shall be similar to photographs in 
SSPC VIS 4.

3.3.3   Galvanized Surfaces

a.  Galvanized Surfaces With Only Dirt and Zinc Oxidation Products:  
Clean with solvent, steam, or non-alkaline detergent solution in 
accordance with SSPC SP 1.  If the galvanized metal has been 
passivated or stabilized, the coating shall be completely removed 
by brush-off abrasive blast.  New galvanized steel to be coated 
shall not be "passivated" or "stabilized"  If the absence of 
hexavalent stain inhibitors is not documented, test as described 
in ASTM D 2092, Appendix X2, and remove by one of the methods 
described therein.

3.3.4   Non-Ferrous Metallic Surfaces

Aluminum and aluminum-alloy, lead, copper, and other nonferrous metal 
surfaces.

a.  Surface Cleaning:  Solvent clean in accordance with SSPC SP 1 and 
wash with mild non-alkaline detergent to remove dirt and water 
soluble contaminants.

3.4   PREPARATION OF CONCRETE AND CEMENTITIOUS SURFACE

3.4.1   Gypsum Board, Plaster, and Stucco

a.  Surface Cleaning:  Plaster and stucco shall be clean and free from 
loose matter; gypsum board shall be dry.  Remove loose dirt and 
dust by brushing with a soft brush, rubbing with a dry cloth, or 
vacuum-cleaning prior to application of the first coat material.  
A damp cloth or sponge may be used if paint will be water-based.

b.  Repair of Minor Defects:  Prior to painting, repair joints, 
cracks, holes, surface irregularities, and other minor defects 
with patching plaster or spackling compound and sand smooth.

c.  Allowable Moisture Content:  Latex coatings may be applied to damp 
surfaces, but not surfaces with droplets of water.  Do not apply 
epoxies to damp surfaces as determined by ASTM D 4263.  New 
plaster to be coated shall have a maximum moisture content of 8 
percent, when measured in accordance with ASTM D 4444, Method A, 
unless otherwise authorized. In addition to moisture content 
requirements, allow new plaster to age a minimum of 30 days before 
preparation for painting.
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3.5   PREPARATION OF WOOD AND PLYWOOD SURFACES

3.5.1   New  Plywood and Wood Surfaces, Except Floors:

a.  Wood surfaces shall be cleaned of foreign matter.  

Surface Cleaning:  Surfaces shall be free from dust and other 
deleterious substances and in a condition approved by the 
Contracting Officer prior to receiving paint or other finish.  Do 
not use water to clean uncoated wood.  

b.  Moisture content of the wood shall not exceed 12 percent as 
measured by a moisture meter in accordance with ASTM D 4444, 
Method A, unless otherwise authorized.

c.  Wood surfaces adjacent to surfaces to receive water-thinned paints 
shall be primed and/or touched up before applying water-thinned 
paints.  

d.  Cracks and Nailheads:  Set and putty stop nailheads and putty 
cracks after the prime coat has dried.

e.  Cosmetic Repair of Minor Defects:

(1)  Knots and Resinous Wood :  Prior to application of coating, 
cover knots and stains with two or more coats of 3-pound-cut 
shellac varnish, plasticized with 5 ounces of castor oil per gallon. 
 Scrape away existing coatings from knotty areas, and sand before 
treating.  Prime before applying any putty over shellacked area.

(2)  Open Joints and Other Openings:  Fill with whiting putty, 
linseed oil putty.  Sand smooth after putty has dried.

(3)  Checking:  Where checking of the wood is present, sand the 
surface, wipe and apply a coat of pigmented orange shellac. Allow 
to dry before paint is applied.

f.  Prime Coat For New Exterior Surfaces:  Prime coat  before wood 
becomes dirty, warped, or weathered.

3.6   APPLICATION

3.6.1   Coating Application

Painting practices shall comply with applicable federal, state and local 
laws enacted to insure compliance with Federal Clean Air Standards.  Apply 
coating materials in accordance with SSPC PA 1.  SSPC PA 1 methods are 
applicable to all substrates, except as modified herein.  

At the time of application, paint shall show no signs of deterioration.  
Uniform suspension of pigments shall be maintained during application.  

Unless otherwise specified or recommended by the paint manufacturer, paint 
may be applied by brush, roller, or spray.  Rollers for applying paints and 
enamels shall be of a type designed for the coating to be applied and the 
surface to be coated.  

Paints, except water-thinned types, shall be applied only to surfaces that 
are completely free of moisture as determined by sight or touch.
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Thoroughly work coating materials into joints, crevices, and open spaces.  
Special attention shall be given to insure that all edges, corners, 
crevices, welds, and rivets receive a film thickness equal to that of 
adjacent painted surfaces.  

Each coat of paint shall be applied so dry film shall be of uniform 
thickness and free from runs, drops, ridges, waves, pinholes or other 
voids, laps, brush marks, and variations in color, texture, and finish.  
Hiding shall be complete.  

Touch up damaged coatings before applying subsequent coats. Interior areas 
shall be broom clean and dust free before and during the application of 
coating material.

a.  Drying Time:  Allow time between coats, as recommended by the 
coating manufacturer, to permit thorough drying, but not to 
present topcoat adhesion problems.  Provide each coat in specified 
condition to receive next coat.

b.  Primers, and Intermediate Coats:  Do not allow primers or 
intermediate coats to dry more than 30 days, or longer than 
recommended by manufacturer, before applying subsequent coats. 
Follow manufacturer's recommendations for surface preparation if 
primers or intermediate coats are allowed to dry longer than 
recommended by manufacturers of subsequent coatings.  Each coat 
shall cover surface of preceding coat or surface completely, and 
there shall be a visually perceptible difference in shades of 
successive coats.

c.  Finished Surfaces:  Provide finished surfaces free from runs, 
drops, ridges, waves, laps, brush marks, and variations in colors.

d.  Thermosetting Paints:  Topcoats over thermosetting paints (epoxies 
and urethanes) should be applied within the overcoating window 
recommended by the manufacturer.

3.6.2   Mixing and Thinning of Paints

Reduce paints to proper consistency by adding fresh paint, except when 
thinning is mandatory to suit surface, temperature, weather conditions, 
application methods, or for the type of paint being used.  Obtain written 
permission from the Contracting Officer to use thinners.  The written 
permission shall include quantities and types of thinners to use.

When thinning is allowed, paints shall be thinned immediately prior to 
application with not more than 0.125 L 1 pint of suitable thinner per 
liter. gallon.  The use of thinner shall not relieve the Contractor from 
obtaining complete hiding, full film thickness, or required gloss.  
Thinning shall not cause the paint to exceed  limits on volatile organic 
compounds.  Paints of different manufacturers shall not be mixed.

3.6.3   Two-Component Systems

Two-component systems shall be mixed in accordance with manufacturer's 
instructions.  Any thinning of the first coat to ensure proper penetration 
and sealing shall be as recommended by the manufacturer for each type of 
substrate.
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3.6.4   Coating Systems

a.  Systems by Substrates:  Apply coatings that conform to the 
respective specifications listed in the following Tables:

          Table

          Division 5.  Exterior Metal, Ferrous and Non-Ferrous Paint Table
          Division 6.  Exterior Wood; Dressed Lumber, Paneling, Decking,
                       Shingles Paint Table
          Division 9:  Exterior Stucco Paint Table          
          Division 5.  Interior Metal, Ferrous and Non-Ferrous Paint Table
          Division 6.  Interior Wood Paint Table 
          Division 9:  Interior Plaster, Gypsum Board, Textured Surfaces 
                        Paint Table
          

b.  Minimum Dry Film Thickness (DFT):  Apply paints, primers, 
varnishes, enamels, undercoats, and other coatings to a minimum 
dry film thickness of 1.5 mil each coat unless specified otherwise 
in the Tables.  Coating thickness where specified, refers to the 
minimum dry film thickness.

c.  Coatings for Surfaces Not Specified Otherwise:  Coat surfaces 
which have not been specified, the same as surfaces having similar 
conditions of exposure.

d.  Existing Surfaces Damaged During Performance of the Work, 
Including New Patches In Existing Surfaces:  Coat surfaces with 
the following:

(1)  One coat of primer.

(2)  One coat of undercoat or intermediate coat.

(3)  One topcoat to match adjacent surfaces.

3.7   COATING SYSTEMS FOR METAL

Apply coatings of Tables in Division 5 for Exterior and Interior.

a.  Apply specified ferrous metal primer on the same day that surface 
is cleaned, to surfaces that meet all specified surface 
preparation requirements at time of application.

b.  Inaccessible Surfaces:  Prior to erection, use one coat of 
specified primer on metal surfaces that will be inaccessible after 
erection.

c.  Shop-primed Surfaces:  Touch up exposed substrates and damaged 
coatings to protect from rusting prior to applying field primer.

d.  Surface Previously Coated with Epoxy or Urethane:  Apply MPI 101, 
1.5 mils DFT immediately prior to application of epoxy or urethane 
coatings.

e.  Pipes and Tubing:  The semitransparent film applied to some pipes 
and tubing at the mill is not to be considered a shop coat, but 
shall be overcoated with the specified ferrous-metal primer prior 
to application of finish coats.
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f.  Exposed Nails, Screws, Fasteners, and Miscellaneous Ferrous 
Surfaces.  On surfaces to be coated with water thinned coatings, 
spot prime exposed nails and other ferrous metal with latex primer 
MPI 107.

3.8   COATING SYSTEMS FOR CEMENTITIOUS SUBSTRATES

Finish coatings for exterior insulation and finish system is a part of 
Section 07240.

3.9   COATING SYSTEMS FOR WOOD AND PLYWOOD

a.  Apply coatings of Tables in Division 6 for Exterior and Interior.

b.  Prior to erection, apply two coats of specified primer to treat 
and prime wood and plywood surfaces which will be inaccessible 
after erection.

c.  Apply stains in accordance with manufacturer's printed 
instructions.

3.10   INSPECTION AND ACCEPTANCE

In addition to meeting previously specified requirements, demonstrate 
mobility of moving components, including swinging and sliding doors, 
cabinets, and windows with operable sash, for inspection by the Contracting 
Officer.  Perform this demonstration after appropriate curing and drying 
times of coatings have elapsed and prior to invoicing for final payment.

3.11   PAINT TABLES

All DFT's are minimum values.

3.11.1   EXTERIOR PAINT TABLES

      DIVISION 5:  EXTERIOR METAL, FERROUS AND NON-FERROUS PAINT TABLE

STEEL / FERROUS SURFACES

A.  New Steel that has been hand or power tool cleaned to SSPC SP 2 or 
  SSPC SP 3

 1. Alkyd
    New; MPI EXT 5.1Q-G5 (Semigloss) 
    Primer:             Intermediate:       Topcoat:
    MPI 23              MPI 94              MPI 94
    System DFT:  5.25 mils 

    New; MPI EXT 5.1Q-G6 (Gloss) 
    Primer:             Intermediate:       Topcoat:
    MPI 23              MPI 9               MPI 9
    System DFT:  5.25 mils 

B.  New Steel that has been blast-cleaned to SSPC SP 6:  

 2. Alkyd
    New; MPI EXT 5.1D-G5 (Semigloss) 
    Primer:             Intermediate:       Topcoat:
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STEEL / FERROUS SURFACES
    MPI 79              MPI 94              MPI 94
    System DFT:  5.25 mils 

    New; MPI EXT 5.1D-G6 (Gloss) / Existing; MPI REX 5.1D-G6
    Primer:             Intermediate:       Topcoat:
    MPI 79              MPI 9               MPI 9                       
    System DFT:  5.25 mils 

 EXTERIOR GALVANIZED SURFACES

F.  New Galvanized surfaces:

 
 1. Waterborne Primer / Waterborne Light Industrial Coating
    MPI EXT 5.3J-G5 (Semigloss)
    Primer:             Intermediate:       Topcoat:
    MPI 134             MPI 110-G5          MPI 110-G5
    System DFT:  4.5 mils   

    MPI EXT 5.3J-G6 (Gloss)
    Primer:             Intermediate:       Topcoat:
    MPI 134             MPI 110-G6          MPI 110-G6
    System DFT:  4.5 mils     

 2. Epoxy Primer / Waterborne Light Industrial Coating
    MPI EXT 5.3K-G5 (Semigloss)
    Primer:             Intermediate:       Topcoat:
    MPI 101             MPI 110-G5          MPI 110-G5
    System DFT:  5 mils   

    MPI EXT 5.3K-G6 (Gloss)
    Primer:             Intermediate:       Topcoat:
    MPI 101             MPI 110-G6          MPI 110-G6
    System DFT:  5 mils     

EXTERIOR SURFACES, OTHER METALS (NON-FERROUS)

I.  Aluminum, aluminum alloy and other miscellaneous non-ferrous metal items
  not otherwise specified except hot metal surfaces, roof surfaces, and new 
  prefinished equipment.  Match surrounding finish:

 1. Alkyd
    MPI EXT 5.4F-G1 (Flat)
    Primer:             Intermediate:       Topcoat:
    MPI 95              MPI 8               MPI 8
    System DFT:  5 mils   

    MPI EXT 5.4F-G5 (Semigloss)
    Primer:             Intermediate:       Topcoat:
    MPI 95              MPI 94              MPI 94
    System DFT:  5 mils   

    MPI EXT 5.4F-G6 (Gloss)
    Primer:             Intermediate:       Topcoat:
    MPI 95              MPI 9               MPI 9
    System DFT:  5 mils     

 2. Waterborne Light Industrial Coating
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EXTERIOR SURFACES, OTHER METALS (NON-FERROUS)
    MPI EXT 5.4G-G3(Eggshell)
    Primer:             Intermediate:       Topcoat:
    MPI 95              MPI 110-G3          MPI 110-G3
    System DFT:  5 mils   

    MPI EXT 5.4G-G5(Semigloss)
    Primer:             Intermediate:       Topcoat:
    MPI 95              MPI 110-G5          MPI 110-G5
    System DFT:  5 mils   

    MPI EXT 5.4G-G6(Gloss)
    Primer:             Intermediate:       Topcoat:
    MPI 95              MPI 110-G6          MPI 110-G6
    System DFT:  5 mils     

J.  Surfaces adjacent to painted surfaces; Mechanical, Electrical, exposed 
copper piping, and miscellaneous metal items not 
  otherwise specified except floors, hot metal surfaces, and new prefinished 
  equipment.  Match surrounding finish:

 1. Alkyd
    MPI EXT 5.1D-G1 (Flat)
    Primer:             Intermediate:       Topcoat:
    MPI 79              MPI 8               MPI 8
    System DFT:  5.25 mils   

    MPI EXT 5.1D-G5 (Semigloss)
    Primer:             Intermediate:       Topcoat:
    MPI 79              MPI 94              MPI 94
    System DFT:  5.25 mils   

    MPI EXT 5.1D-G6 (Gloss)
    Primer:             Intermediate:       Topcoat:
    MPI 79              MPI 9               MPI 9
    System DFT:  5.25 mils     

 2. Waterborne Light Industrial Coating
    MPI EXT 5.1C-G3(Eggshell)
    Primer:             Intermediate:       Topcoat:
    MPI 79              MPI 110-G3          MPI 110-G3
    System DFT:  5 mils   

    MPI EXT 5.1C-G5(Semigloss)
    Primer:             Intermediate:       Topcoat:
    MPI 79              MPI 110-G5          MPI 110-G5
    System DFT:  5 mils   

    MPI EXT 5.1C-G6(Gloss)
    Primer:             Intermediate:       Topcoat:
    MPI 79              MPI 110-G6          MPI 110-G6
    System DFT:  5 mils     

DIVISION 6:  EXTERIOR WOOD; DRESSED LUMBER, PANELING, DECKING PAINT TABLE

A.  New dressed lumber, wood and plywood, trim, not otherwise specified:

 1. Alkyd
    MPI EXT 6.3B-G5 (Semigloss)
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DIVISION 6:  EXTERIOR WOOD; DRESSED LUMBER, PANELING, DECKING PAINT TABLE
    Primer:             Intermediate:       Topcoat:
    MPI 7               MPI 94              MPI 94
    System DFT:  5 mils   

    MPI EXT 6.3B-G6 (Gloss)
    Primer:             Intermediate:       Topcoat:
    MPI 7               MPI 9               MPI 9
    System DFT:  5 mils     

 2. Latex
    MPI EXT 6.3A-G1 (Flat)
    Primer:             Intermediate:       Topcoat:
    MPI 7               MPI 10              MPI 10
    System DFT:  5 mils   

    MPI EXT 6.3A-G5 (Semigloss)
    Primer:             Intermediate:       Topcoat:
    MPI 7               MPI 11              MPI 11
    System DFT:  5 mils   

    MPI EXT 6.3A-G6 (Gloss)
    Primer:             Intermediate:       Topcoat:
    MPI 7               MPI 119             MPI 119
    System DFT:  5 mils     

 3. Waterborne Solid Color Stain
    MPI EXT 6.3K
    Primer:             Intermediate:       Topcoat:
    MPI 7               MPI 16              MPI 16
    System DFT:  4.25 mils   

3.11.2   INTERIOR PAINT TABLES

      DIVISION 5:  INTERIOR METAL, FERROUS AND NON-FERROUS PAINT TABLE

INTERIOR STEEL / FERROUS SURFACES

A.  Metal Surfaces adjacent to 
  painted surfaces (Match surrounding finish),  and
  miscellaneous metal items not otherwise specified except floors, hot metal
  surfaces, and new prefinished equipment:  

 1. High Performance Architectural Latex
    MPI INT 5.1R-G2 (Flat)
    Primer:             Intermediate:       Topcoat:
    MPI 79              MPI 138             MPI 138
    System DFT:  5 mils   

    MPI INT 5.1R-G3 (Eggshell)
    Primer:             Intermediate:       Topcoat:
    MPI 79              MPI 139             MPI 139
    System DFT:  5 mils   

    MPI INT 5.1R-G5 (Semigloss)
    Primer:             Intermediate:       Topcoat:
    MPI 79              MPI 141             MPI 141
    System DFT:  5 mils     

SECTION 09900  Page 20



Upgrade Access Control Point, Longstreet Road DACA21-03-R-0014
Fort Bragg, NC

INTERIOR STEEL / FERROUS SURFACES
 2. Alkyd
    MPI INT 5.1E-G2 (Flat)
    Primer:             Intermediate:       Topcoat:
    MPI 79              MPI 49              MPI 49
    System DFT:  5.25 mils   

    MPI INT 5.1E-G3 (Eggshell)
    Primer:             Intermediate:       Topcoat:
    MPI 79              MPI 51              MPI 51
    System DFT:  5.25 mils   

    MPI INT 5.1E-G5 (Semigloss)
    Primer:             Intermediate:       Topcoat:
    MPI 79              MPI 47              MPI 47
    System DFT:  5.25 mils   
 
    MPI INT 5.1E-G6 (Gloss)
    Primer:             Intermediate:       Topcoat:
    MPI 79              MPI 48              MPI 48
    System DFT:  5.25 mils     

C.  Metal in toilets, and other high-humidity areas not otherwise
  specified except floors, hot metal surfaces, and new prefinished equipment:

 1.Alkyd
    MPI INT 5.1E-G3 (Eggshell)
    Primer:             Intermediate:       Topcoat:
    MPI 79              MPI 51              MPI 51
    System DFT:  5.25 mils   

    MPI INT 5.1E-G5 (Semigloss)
    Primer:             Intermediate:       Topcoat:
    MPI 79              MPI 47              MPI 47
    System DFT:  5.25 mils   
 
    MPI INT 5.1E-G6 (Gloss)
    Primer:             Intermediate:       Topcoat:
    MPI 79              MPI 48              MPI 48
    System DFT:  5.25 mils     

2.  Alkyd
    MPI INT 5.1T-G3 (Eggshell)      For hand tool cleaning 
    Primer:             Intermediate:       Topcoat:
    MPI 23              MPI 51              MPI 51 
    System DFT:  5.25 mils   

    MPI INT 5.1T-G5 (Semigloss)
    Primer:             Intermediate:       Topcoat:
    MPI 23              MPI 47              MPI 47 
    System DFT:  5.25 mils   
 
    MPI INT 5.1T-G6 (Gloss)
    Primer:             Intermediate:       Topcoat:
    MPI 23              MPI 48              MPI 48 
    System DFT:  5.25 mils     
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INTERIOR STEEL / FERROUS SURFACES
E.  Miscellaneous non-ferrous metal items not otherwise specified except 
  floors, hot metal surfaces, and new prefinished equipment.  Match 
  surrounding finish:

 1. High Performance Architectural Latex
    MPI INT 5.4F-G2 (Flat)
    Primer:             Intermediate:       Topcoat:
    MPI 95              MPI 138             MPI 138
    System DFT:  5 mils 

    MPI INT 5.4F-G3 (Eggshell)
    Primer:             Intermediate:       Topcoat:
    MPI 95              MPI 139             MPI 139
    System DFT:  5 mils 

    MPI INT 5.4F-G4 (Satin)
    Primer:             Intermediate:       Topcoat:
    MPI 95              MPI 140             MPI 140
    System DFT:  5 mils 

    MPI INT 5.4F-G5 (Semigloss)
    Primer:             Intermediate:       Topcoat:
    MPI 95              MPI 141             MPI 141
    System DFT:  5 mils 

2.  Alkyd
    MPI INT 5.4J-G2 (Flat)
    Primer:             Intermediate:       Topcoat:
    MPI 95              MPI 49              MPI 49
    System DFT:  5 mils 

    MPI INT 5.4J-G3 (Eggshell)
    Primer:             Intermediate:       Topcoat:
    MPI 95              MPI 51              MPI 51
    System DFT:  5 mils 

    MPI INT 5.4J-G5 (Semigloss)
    Primer:             Intermediate:       Topcoat:
    MPI 95              MPI 47              MPI 47
    System DFT:  5 mils 
 
    MPI INT 5.4J-G6 (Gloss)
    Primer:             Intermediate:       Topcoat:
    MPI 95              MPI 48              MPI 48
    System DFT:  5 mils 

      DIVISION 6:  INTERIOR WOOD PAINT TABLE

A.  New Wood and plywood not otherwise specified:

 1. High Performance Architectural Latex
    MPI INT 6.4S-G3 (Eggshell)
    Primer:             Intermediate:       Topcoat:
    MPI 39              MPI 139             MPI 139
    System DFT:  4.5 mils 

    MPI INT 6.4S-G4 (Satin)
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DIVISION 6:  INTERIOR WOOD PAINT TABLE
    Primer:             Intermediate:       Topcoat:
    MPI 39              MPI 140             MPI 140
    System DFT:  4.5 mils 

    MPI INT 6.4S-G5 (Semigloss)
    Primer:             Intermediate:       Topcoat:
    MPI 39              MPI 141             MPI 141
    System DFT:  4.5 mils 

 2. Alkyd
    MPI INT 6.4B-G3 (Eggshell)
    Primer:             Intermediate:       Topcoat:
    MPI 45              MPI 51              MPI 51
    System DFT:  4.5 mils 

    MPI INT 6.4B-G5 (Semigloss)
    Primer:             Intermediate:       Topcoat:
    MPI 45              MPI 47              MPI 47
    System DFT:  4.5 mils 

    MPI INT 6.4B-G6 (Gloss)
    Primer:             Intermediate:       Topcoat:
    MPI 45              MPI 48              MPI 48
    System DFT:  4.5 mils 

 
C.  New Wood and Plywood,
  except floors; natural finish or stained:

 1. Natural finish, oil-modified polyurethane
    New; MPI INT 6.4J-G4 / Existing; MPI RIN 6.4L-G4
    Primer:             Intermediate:       Topcoat:
    MPI 57              MPI 57              MPI 57
    System DFT:  4 mils 

    New; MPI INT 6.4J-G6 (Gloss) / Existing; MPI RIN 6.4L-G6 (Gloss)
    Primer:             Intermediate:       Topcoat:
    MPI 56              MPI 56              MPI 56
    System DFT:  4 mils 

    DIVISION 9:  INTERIOR GYPSUM BOARD PAINT TABLE

A.  New Wallboard not
  otherwise specified:

 1. Latex
    New; MPI INT 9.2A-G2 (Flat) 
    Primer:             Intermediate:       Topcoat:
    MPI 50              MPI 44              MPI 44
    System DFT:  4 mils 

    New; MPI INT 9.2A-G3 (Eggshell) 
    Primer:             Intermediate:       Topcoat:
    MPI 50              MPI 52              MPI 52
    System DFT:  4 mils 

    New; MPI INT 9.2A-G5 (Semigloss) 
    Primer:             Intermediate:       Topcoat:
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DIVISION 9:  INTERIOR GYPSUM BOARD PAINT TABLE
    MPI 50              MPI 54              MPI 54
    System DFT:  4 mils 

 2. High Performance Architectural Latex - High Traffic Areas
    New; MPI INT 9.2B-G2 (Flat) 
    Primer:             Intermediate:       Topcoat:
    MPI 50              MPI 138             MPI 138
    System DFT:  4 mils 

    New; MPI INT 9.2B-G3 (Eggshell) 
    Primer:             Intermediate:       Topcoat:
    MPI 50              MPI 139             MPI 139
    System DFT:  4 mils 

    New; MPI INT 9.2B-G5 (Semigloss) 
    Primer:             Intermediate:       Topcoat:
    MPI 50              MPI 141             MPI 141
    System DFT:  4 mils 

B.  New Wallboard in 
  toilets and other high humidity areas not otherwise specified.:

 1. Waterborne Light Industrial Coating
    New; MPI INT 9.2L-G5(Semigloss) / Existing; MPI RIN 9.2L-G5 (Semigloss)
    Primer:             Intermediate:       Topcoat:
    MPI 50              MPI 110-G5          MPI 110-G5
    System DFT:  4 mils 

 2. Alkyd
    New; MPI INT 9.2C-G5 (Semigloss) / Existing; MPI RIN 9.2C-G5 (Semigloss)
    Primer:             Intermediate:       Topcoat:
    MPI 50              MPI 47              MPI 47
    System DFT:  4 mils 

 3. Epoxy
    New; MPI INT 9.2E-G6 (Gloss) / Existing; MPI RIN 9.2D-G6 (Gloss)
    Primer:             Intermediate:       Topcoat:
    MPI 50              MPI 77              MPI 77
    System DFT:  4 mils 

       -- End of Section --
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PART 3   EXECUTION (Not Applicable)

-- End of Section Table of Contents --
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SECTION 09915

COLOR SCHEDULE
08/02

PART 1   GENERAL
 
1.1   GENERAL

This section covers only the color of the exterior and interior materials 
and products that are exposed to view in the finished construction.  The 
word "color" as used herein includes surface color and pattern.  
Requirements for quality and method of installation are covered in other 
appropriate sections of the specifications.  Specific locations where the 
various materials are required are shown on the drawings.  Items not 
designated for color in this section may be specified in other sections.  
When color is not designated for items, the Contractor shall propose a 
color for approval.

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only or as 
otherwise designated.  When used, a designation following the "G" 
designation identifies the office that will review the submittal for the 
Government.  The following shall be submitted in accordance with Section 
01330 SUBMITTAL PROCEDURES:

SD-04 Samples

Color Schedule; G

  Three sets of color boards, 60 days after the Contractor is 
given Notice to proceed, complying with the following requirements:

  a.  Color boards shall reflect all actual finish textures, 
patterns, and colors required for this contract. 

  b.  Materials shall be labeled with the finish type, 
manufacturer's name, pattern, and color reference.

  c.  Samples shall be on size 8-1/2 by 11 inch boards with a 
maximum spread of size 25-1/2 by 33 inches for foldouts.

  d.  Samples for this color board are required in addition to 
samples requested in other specification sections.

PART 2   PRODUCTS

2.1   REFERENCE TO MANUFACTURER'S COLOR

Where color is shown as being specific to one manufacturer, an equivalent 
color by another manufacturer may be submitted for approval.  Manufacturers 
and materials specified are not intended to limit the selection of equal 
colors from other manufacturers.

2.2   COLOR SCHEDULE
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The color schedule lists the colors, patterns and textures required for 
exterior and interior finishes, including both factory applied and field 
applied colors.

2.2.1   Exterior Walls

Exterior wall colors shall apply to exterior wall surfaces including 
recesses at entrances and projecting vestibules.  Conduit shall be painted 
to closely match the adjacent surface color.  Wall color shall be provided 
to match the colors listed below.

2.2.1.1   Brick:
Light flash by Cunningham, Triangle, or Palmetto.

2.2.1.2   Mortar:
Standard gray.

2.2.1.3   Insulation and Finish System:
Beige 23617.

2.2.1.4   Glass and Glazing:
Clear

2.2.2   Exterior Trim

Exterior trim shall be provided to match the colors listed below.

2.2.2.1   Steel Doors and Door Frames:
Dark Bronze 24084.

2.2.2.2   Aluminum Doors and Door Frames:
Dark Bronze 24084.

2.2.2.3   Aluminum Windows (mullion, muntin, sash, trim, and sill):
Dark Bronze 24084.

2.2.2.4   Fascia and Brackets:
Dark Brown 20059.

2.2.2.5   Soffits and Ceilings:
Beige 23617.

2.2.2.6   Downspouts, Conductor Head , Louvers, and Flashings:
Dark Bronze 24084.

2.2.2.7   Coping:
Dark Bronze 24084.

2.2.2.8   Caulking and Sealants at Doors and Windows:
Dark Bronze 24084.

2.2.2.9   Control Joints:
Match adjacent wall color.

2.2.2.10   Signage:
Building Numbers: brushed aluminum

2.2.2.11   Bollards:
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20059 with 3 inch diagonal yellow (23655) strips 3 inches apart.

2.2.2.12   Crash Barriers:
Dark Brown 20059 with 3 inch yellow (23655) stripes 3 inches apart.

2.2.2.13   Light Poles and Fixtures:
Dark Bronze 24084.

2.2.2.14   Guardrails:
Dark Bronze 20059.

2.2.2.15   Pop-Up Wedges:
Dark Brown 20059 with yellow (23655) stripes.

2.2.2.16   Ground-Mounted Equipment:
Dark Bronze 24084.

2.2.3   Exterior Roof

Roof color shall apply to exterior roof surfaces including sheet metal 
flashings and copings, mechanical units, roof trim, pipes, conduits, 
electrical appurtenances, and similar items.  Roof color shall be provided 
to match the colors listed below.

2.2.3.1   Metal:
Dark Bronze 24084.

2.2.3.2   Dormer Roof and Louvers:
Dark Bronze 24084.

2.2.3.3   Shingles:
"Tile Red Blend" by Tamko.

2.2.3.4   EPDM:
White

2.2.3.5   Penetrations:
Black

2.2.3.6   Pre-Engineered Canopy

a. Columns: Dark Brown 20059.

b. 5-Foot Column Base:  Satin stainless steel.

c. Ceiling Panels: Beige 23617.

d. Fascia Panels: Beige 23617.

2.2.4   Interior Floor Finishes

Flooring materials shall be provided to match the colors listed below.

2.2.4.1   Vinyl Composition Tile:
Armstrong, Cottage Tan 51830.

2.2.4.2   Ceramic Tile:
Daltile Almond D035, Brownstone D156.
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2.2.4.3   Grout:
Mapei Sahara Beige 11.

2.2.5   Interior Base Finishes

Base materials shall be provided to match the colors listed below.

2.2.5.1   Resilient Base and Moldings:
Johnsonite Fawn CB-80.

2.2.5.2   Ceramic Tile:
Daltile Almond D035, Brownstone D156.

2.2.5.3   Grout:
Mapei Sahara Beige 11.

2.2.6   Interior Wall Finishes

Interior wall color shall apply to the entire wall surface, including 
reveals, vertical furred spaces, grilles, diffusers, electrical and access 
panels, and piping and conduit adjacent to wall surfaces unless otherwise 
specified.  Items not specified in other paragraphs shall be painted to 
match adjacent wall surface.  Wall materials shall be provided to match the 
colors listed below.

2.2.6.1   Paint:
20460.

2.2.7   Interior Ceiling Finishes

Ceiling colors shall apply to ceiling surfaces including soffits, furred 
down areas, grilles, diffusers, registers, and access panels.  Ceiling 
color shall also apply to joist, underside of roof deck, and conduit and 
piping where joists and deck are exposed and required to be painted.  
Ceiling materials shall be provided to match the colors listed below.

2.2.7.1   Acoustical Tile and Grid:
Armstrong "Fine Fissured; Armstrong "Prelude" grid.

2.2.7.2   Paint:
20460.

2.2.7.3   Structural Framing:
20460.

2.2.8   Interior Trim
Interior trim shall be provided to match the colors listed below.

2.2.8.1   Steel Doors:
20460.

2.2.8.2   Steel Door Frames:
20460.

2.2.8.3   Aluminum Doors and Door Frames:
Dark Bronze 24084.

2.2.8.4   Aluminum Windows (mullion, muntin, sash, trim, and sill):
Dark Bronze 24084.

SECTION 09915  Page 6



Upgrade Access Control Point, Longstreet Road DACA21-03-R-0014
Fort Bragg, NC

2.2.8.5   Window Sills:
Nevamar, Umber Tempera, Textured, TM-2-2T.

2.2.8.6   Fire Extinguisher Cabinets:
Satin stainless steel.

2.2.8.7   Closet Shelving:
Nevamar, Umber Tempera, Textured, TM-2-2T.

2.2.9   Interior Window Treatment
Window treatments shall be provided to match the colors listed 
below.

2.2.9.1   Horizontal Blinds:
Ivory 27855.

2.2.10   Interior Miscellaneous
Miscellaneous items shall be provided to match the colors listed 
below.

2.2.10.1   Toilet Partitions and Urinal Screens:
Metpar, Phenolic Core, 913 Indian Smoke.

2.2.10.2   Plastic Laminate:
Nevamar, Umber Tempera, Textured, TM-2-2T.

2.2.10.3   Signage Message Color (excluding handicapped signage):
Off White 27886.

2.2.10.4   Signage Background Color (excluding handicapped signage):
Dark Brown 20059.

2.2.10.5   Handicap Signage:
Background Color:  See Detail 6/A5/A5.
Message Color:  See Detail 6/A5/A5.

2.2.10.6   Diaper Changing Station:
American Specialties, Inc.: Ivory 27855.

2.2.10.7   Wall Switch Handles and Standard Receptacle Bodies:
Ivory 27855.

2.2.10.8   Electrical Device Cover Plates:
Ivory 27855.

2.2.10.9   Electrical Panels:
Wall Color.

PART 3   EXECUTION (Not Applicable)

        -- End of Section --
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SECTION 10153

TOILET PARTITIONS
08/02

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
basic designation only.

ARCHITECTURAL & TRANSPORTATION BARRIERS COMPLIANCE BOARD (ATBCB)

ATBCB ADA TITLE III (1998) ADA Accessibility Guidelines for - 
Buildings and Facilities

U.S. GENERAL SERVICES ADMINISTRATION (GSA)

CID A-A-60003 (Basic) Partitions, Toilet, Complete 

1.2   SYSTEM DESCRIPTION

Toilet partition system, including toilet enclosures and urinal screens, 
shall be a complete and usable system of panels, hardware, and support 
components.  The Contractor shall comply with EPA requirements in 
accordance with Section 01670 RECYCLED / RECOVERED MATERIALS.  The 
partition system shall be provided by a single manufacturer, and shall be a 
standard product as shown in the most recent catalog data.  The partition 
system shall be as shown.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only or as 
otherwise designated.  When used, a designation following the "G" 
designation identifies the office that will review the submittal for the 
Government.  The following shall be submitted in accordance with Section 
01330 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Toilet Partition System; G

  Drawings showing plans, elevations, details of construction, 
hardware, reinforcing, fittings, mountings, and anchorings.

SD-03 Product Data

Toilet Partition System; G

  Manufacturer's technical data and catalog cuts including 
installation and cleaning instructions.

SD-04 Samples
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Toilet Partition System; G

  Manufacturer's standard color charts and color samples.

1.4   DELIVERY, STORAGE, AND HANDLING

Components shall be delivered to the jobsite in the manufacturer's original 
packaging with the brand, item identification, and project reference 
clearly marked.  Components shall be stored in a dry location that is 
adequately ventilated; free from dust, water, or other contaminants; and 
shall have easy access for inspection and handling.

1.5   WARRANTY

Manufacturer's standard performance guarantees or warranties that extend 
beyond a 1 year period shall be provided.

PART 2   PRODUCTS

2.1   TOILET ENCLOSURES

Toilet enclosures shall conform to CID A-A-60003, Type I, Style A, floor 
supported.  Width, length, and height of toilet enclosures shall be as 
shown.  Finish surface of panels shall be solid phenolic.  Panels indicated 
to receive toilet paper holders or grab bars as specified in Section 10800A 
TOILET ACCESSORIES, shall be reinforced for mounting of the items required. 
 

2.2   URINAL SCREENS

Urinal screens shall conform to CID A-A-60003, Type III, Style A, floor 
supported.  Finish surface of screens shall be solid phenolic.  Width and 
height of urinal screens shall be as shown.  

2.3   HARDWARE

Hardware for the toilet partition system shall conform to CID A-A-60003 for 
the specified type and style of partitions.  Hardware finish shall be 
highly resistant to alkalies, urine, and other common toilet room acids.  
Latching devices and hinges for handicap compartments shall comply with 
ATBCB ADA TITLE III and shall be chrome-plated steel or stainless steel 
door latches that operate without either tight grasping or twisting of the 
wrist of the operator.

2.4   COLORS AND FINISHES

2.4.1   Colors

Color of finishes for toilet partition system components shall be 
manufacturer's standard as specified in Section 09915 COLOR SCHEDULE.

2.4.2   Finishes No.4 and No. 5

Solid plastic fabricated of solid phenolic core with melamine facing sheets 
formed under high pressure rendering a single component section not less 
than one inch thick.  Colors shall extend throughout the panel thickness.  
Exposed finish surfaces shall be smooth, waterproof, non-absorbant, and 
resistant to staining and marking with pens, pencils, or other writing 
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devices.  Solid plastic partitions shall not show any sign of deterioration 
when immersed in the following chemicals and maintained at a temperature of 
80 degrees F for a minimum of 30 days:

Acetic Acid (80 percent)      Hydrochloric Acid (40 percent)
Acetone                       Hydrogen Peroxide (30 percent)
Ammonia (liquid)              Isopropyl Alcohol
Ammonia Phosphate             Lactic Acid (25 percent)
Bleach (12 percent)           Lime Sulfur
Borax                         Nicotine
Brine                         Potassium Bromide
Caustic Soda                  Soaps
Chlorine Water                Sodium Bicarbonate
Citric Acid                   Trisodium Phosphate
Copper Chloride               Urea; Urine
Core Oils                     Vinegar

PART 3   EXECUTION

3.1   INSTALLATION

Toilet partitions shall be installed straight and plumb with uniform 
clearance of 1/2 inch between pilasters and panels; 1 inch between 
pilasters and walls; and not more than 3/16 inch between pilasters and 
doors, in accordance with approved manufacturer's instructions with 
horizontal lines level and rigidly anchored to the supporting construction. 
 Where indicated, anchorage to walls shall be by toggle-bolting.  Drilling 
and cutting for installation of anchors shall be at locations that will be 
concealed in the finished work.  In the finished work, conceal evidence of 
drilling in floors and walls.  Screws and bolts shall be stainless steel.

3.2   ADJUSTING AND CLEANING

Doors shall have a uniform vertical edge clearance of approximately 3/16 
inch and shall rest open at approximately 30 degrees when unlatched.   
Toilet partitions shall be cleaned in accordance with approved 
manufacturer's instructions and shall be protected from damage until 
accepted.

       -- End of Section --
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SECTION 10201N

METAL WALL LOUVERS
09/99

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

ALUMINUM ASSOCIATION (AA)

AA 45 (1980) Aluminum Finishes

AIR MOVEMENT AND CONTROL ASSOCIATION (AMCA)

AMCA 500 (1991) Louvers, Dampers and Shutters

AMCA 511 (1991) Certified Ratings Program for Air 
Control Devices

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 366/A 366M (1997) Commercial Quality (CS) Steel, 
Carbon (0.15 Maximum Percent), Cold-Rolled

ASTM A 653/A 653M (1998) Steel Sheet, Zinc-Coated 
(Galvanized) or Zinc-Iron Alloy-Coated 
(Galvannealed) by the Hot-Dip Process

ASTM B 209 (1996) Aluminum and Aluminum-Alloy Sheet 
and Plate

ASTM B 221 (1996) Aluminum and Aluminum-Alloy 
Extruded Bars, Rods, Wire, Profiles, and 
Tubes

1.2   SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal 
Procedures."

SD-02 Shop Drawings

Wall louvers

Show all information necessary for fabrication and installation of 
louvers. Indicate materials, sizes, thicknesses, fastenings, and 
profiles.

SD-04 Samples

Wall louvers; G
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Door louvers; G

Colors of finishes shall closely approximate colors indicated.  
Where color is not indicated, submit the manufacturer's standard 
colors to the Contracting Officer for selection.

1.3   DELIVERY, STORAGE, AND PROTECTION

Deliver materials to the site in an undamaged condition.  Carefully store 
materials off the ground to provide proper ventilation, drainage, and 
protection against dampness.  Louvers shall be free from nicks, scratches, 
and blemishes.  Replace defective or damaged materials with new.

PART 2   PRODUCTS

2.1   MATERIALS

2.1.1   Galvanized Steel Sheet

ASTM A 653/A 653M, coating designation G90.

2.1.2   Aluminum Sheet

ASTM B 209, alloy 3003 or 5005 with temper as required for forming.

2.1.3   Extruded Aluminum

ASTM B 221, alloy 6063-T5 or -T52.

2.1.4   Cold Rolled Steel Sheet

ASTM A 366/A 366M, Class 1, with matte finish.  Use for interior louvers 
only.

2.2   METAL WALL LOUVERS

Weather resistant type, with bird screens and made to withstand a wind load 
of not less than 30 pounds per square foot.  Wall louvers shall bear the 
AMCA certified ratings program seal for air performance and water 
penetration in accordance with AMCA 500 and AMCA 511.  The rating shall 
show a water penetration of 0.20 or less ounce per square foot of free area 
at a free velocity of 800 feet per minute.

2.2.1   Extruded Aluminum Louvers

Fabricated of extruded 6063-T5 or -T52 aluminum with a wall thickness of 
not less than 0.081 inch.

2.2.2   Formed Metal Louvers

Formed of zinc-coated steel sheet not thinner than 16 U.S. gage, or 
aluminum sheet not less than 0.08 inch thick.

2.2.3   Screens and Frames

For aluminum louvers, provide 1/2 inch square mesh, 14 or 16 gage aluminum 
or 1/4 inch square mesh, 16 gage aluminum bird screening.  For steel 
louvers, provide 1/2 inch square mesh, 12 or 16 gage zinc-coated steel; 1/2 
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inch square mesh, 16 gage copper; or 1/4 inch square mesh, 16 gage 
zinc-coated steel or copper bird screening.  Mount screens in removable, 
rewirable frames of same material and finish as the louvers.

2.3   FASTENERS AND ACCESSORIES

Provide stainless steel screws and fasteners for aluminum louvers and 
zinc-coated or stainless steel screws and fasteners for steel louvers. 
Provide other accessories as required for complete and proper installation.

2.4   FINISHES

2.4.1   Aluminum

Provide factory-applied anodic coating.

2.4.1.1   Anodic Coating

Clean exposed aluminum surfaces and apply an anodized finish conforming to 
AA 45 Designation System for Aluminum Finishes, integral color anodized, 
M10C22A32, Architectural Class II, color per Color Schedule, Section 09915.

2.4.2   Steel

Provide factory-applied coating.  Clean and phosphate treat exposed 
surfaces and apply rust-inhibitive primer and baked enamel finish coat, one 
mil minimum total dry film thickness, color per color schedule, Section 
09915.

PART 3   EXECUTION

3.1   INSTALLATION

3.1.1   Wall Louvers

Install using stops or moldings, flanges, strap anchors, or jamb fasteners 
as appropriate for the wall construction and in accordance with 
manufacturer's recommendations.

3.1.2   Screens and Frames

Attach frames to louvers with screws or bolts.

3.2   PROTECTION FROM CONTACT OF DISSIMILAR MATERIALS

3.2.1   Copper or Copper-Bearing Alloys

Paint copper or copper-bearing alloys in contact with dissimilar metal with 
heavy-bodied bituminous paint or separate with inert membrane.

3.2.2   Aluminum

Where aluminum contacts metal other than zinc, paint the dissimilar metal 
with a primer and two coats of aluminum paint.

3.2.3   Metal

Paint metal in contact with mortar, concrete, or other masonry materials 
with alkali-resistant coatings such as heavy-bodied bituminous paint.
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3.2.4   Wood

Paint wood or other absorptive materials that may become repeatedly wet and 
in contact with metal with two coats of aluminum paint or a coat of 
heavy-bodied bituminous paint.

       -- End of Section --
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SECTION 10440

BUILDING SIGNAGE
07/02

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

ALUMINUM ASSOCIATION (AA)

AA DAF-45 (1997) Designation System for Aluminum 
Finishes

AA PK-1 (1999) Registration Record of Aluminum 
Association Alloy Designations and 
Chemical Composition Limits for Aluminum 
Alloys in the Form of Castings and Ingot

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM B 209 (1996) Aluminum and Aluminum-Alloy Sheet 
and Plate

ASTM B 221 (2000) Aluminum and Aluminum-Alloy 
Extruded Bars, Rods, Wire, Profiles, and 
Tubes 

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only or as 
otherwise designated.  When used, a designation following the "G" 
designation identifies the office that will review the submittal for the 
Government.  The following shall be submitted in accordance with Section 
01330 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Detail Drawings; G

  Drawings showing elevations of each type of sign, dimensions, 
details and methods of mounting or anchoring, shape and thickness 
of materials, and details of construction.  A schedule showing the 
location, each sign type, and message shall be included.

SD-03 Product Data

Installation; G

  Manufacturer's descriptive data, catalogs cuts, installation and 
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cleaning instructions.

1.3   GENERAL

Interior signage shall be of the design, detail, sizes, types, and message 
content shown on the drawings, shall conform to the requirements specified, 
and shall be provided at the locations indicated.  Signs shall be complete 
with lettering, framing as detailed, and related components for a complete 
installation.

1.3.1   Character Proportions and Heights

Letters and numbers on indicated signs in handicapped-accessible buildings, 
which do not designate permanent rooms or spaces, shall have a 
width-to-height ratio between 3:5 and 1:1 and a stroke-width-to-height 
ratio between 1:5 and 1:10.  Characters and numbers on indicated signs 
shall be sized according to the viewing distance from which they are to be 
read.  The minimum height is measured using an upper case letter "X".  
Lower case characters are permitted.  Suspended or projected overhead signs 
shall have a minimum character height of  3 inches.

1.3.2   Raised and Brailled Characters and Pictorial Symbol Signs (Pictograms)

Letters and numbers on indicated signs which designate permanent rooms and 
spaces in handicapped-accessible buildings shall be raised  1/32 inch upper 
case, sans serif or simple serif type and shall be accompanied with Grade 2 
Braille.  Raised characters shall be at least  5/8 inch in height, but no 
higher than  2 inches.  Pictograms shall be accompanied by the equivalent 
verbal description placed directly below the pictogram.  The border 
dimension of the pictogram shall be  6 inches minimum in height.  Indicated 
accessible facilities shall use the international symbol of accessibility.

1.4   QUALIFICATIONS

Signs, plaques, and dimensional letters shall be the standard product of a 
manufacturer regularly engaged in the manufacture of such products and 
shall essentially duplicate signs that have been in satisfactory use at 
least 2 years prior to bid opening.

1.5   DELIVERY AND STORAGE

Materials shall be delivered to the jobsite in manufacturer's original 
packaging and stored in a clean, dry area in accordance with manufacturer's 
instructions.

PART 2   PRODUCTS

2.1   ROOM IDENTIFICATION/DIRECTIONAL SIGNAGE SYSTEM

Signs shall be fabricated of Type ES/MP laminated thermosetting plastic 
suitable for engraving.

2.1.1   Standard Room Signs

Signs shall consist of matte finish laminated thermosetting Type MP 
plastic.  Units shall be frameless.  Corners of signs shall be 1/2 inch 
radius.

2.1.2   Graphics
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Signage graphics for modular identification/directional signs shall conform 
to the following:

Graphics shall be raised 1/32 inch with background engraved exposed 
laminate.

2.2   EXTERIOR DIMENSIONAL BUILDING LETTERS

2.2.1   Fabrication

Letters shall be fabricated from cast aluminum.  Letters shall be cleaned 
by chemical etching or cleaned ultrasonically in a special degreasing bath. 
 Letters shall be packaged for protection until installation.

2.2.2   Typeface

Typeface shall be "Futura."

2.2.3   Size

Letter size shall be 8 inches high; width equals to 0.90 x height.

2.2.4   Finish

Anodized aluminum finish shall be provided.

2.2.5   Mounting

Threaded studs of number and size recommended by manufacturer, shall be 
supplied for concealed anchorage.  Letters which project from the mounting 
surface shall have stud spacer sleeves.  Letters, studs, and sleeves shall 
be of the same material.  Templates for mounting shall be supplied.

2.3   ALUMINUM ALLOY PRODUCTS

Aluminum extrusions shall be at least  1/8 inch thick, and aluminum plate 
or sheet shall be at least   0.0508 inch thick.  Extrusions shall conform 
to ASTM B 221; plate and sheet shall conform to  ASTM B 209.  Where anodic 
coatings are specified, alloy shall conform to AA PK-1 alloy designation 
514.0.  Exposed anodized aluminum finishes shall be as shown.  Welding for 
aluminum products shall conform to AWS D1.2.

2.4   ANODIC COATING

Anodized finish shall conform to AA DAF-45 as follows:

Clear (natural) designation AA-M10-C22-A31, Architectural Class II  0.4 
mil or thicker.

2.5   FABRICATION AND MANUFACTURE

2.5.1   Factory Workmanship

Holes for bolts and screws shall be drilled or punched.  Drilling and 
punching shall produce clean, true lines and surfaces.  Exposed surfaces of 
work shall have a smooth finish and exposed riveting shall be flush.  
Fastenings shall be concealed where practicable.
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2.5.2   Dissimilar Materials

Where dissimilar metals are in contact, the surfaces will be protected to 
prevent galvanic or corrosive action.

PART 3   EXECUTION

3.1   INSTALLATION

Signs shall be installed in accordance with approved manufacturer's 
instructions at locations shown on the detail drawings.  Signs shall be 
installed plumb and true at mounting heights indicated, and by method shown 
or specified.  Required blocking shall be installed as required.  Signs 
which designate permanent rooms and spaces in handicapped-accessible 
buildings shall be installed on the wall adjacent to the latch side of the 
door.  Where there is no wall space to the latch side of the door, 
including at double leaf doors, signs shall be placed on the nearest 
adjacent wall.  Mounting location for such signage shall be so that a 
person may approach within  3 inches of signage without encountering 
protruding objects or standing within the swing of a door.  Signs on doors 
or other surfaces shall not be installed until finishes on such surfaces 
have been installed.

3.1.1   Anchorage

Anchorage shall be in accordance with approved manufacturer's instructions. 
 Anchorage not otherwise specified or shown shall include slotted inserts, 
expansion shields, toggle bolts and through bolts for masonry; machine 
carriage bolts for steel; lag bolts and screws for wood.  Exposed anchor 
and fastener materials shall be compatible with metal to which applied and 
shall have matching color and finish.  Where recommended by signage 
manufacturer, foam tape pads may be used for anchorage.  Foam tape pads 
shall be minimum  1/16 inch thick closed cell vinyl foam with adhesive 
backing.  Adhesive shall be transparent, long aging, high tech formulation 
on two sides of the vinyl foam.  Adhesive surfaces shall be protected with 
a  5 mil green flatstock treated with silicone.  Foam pads shall be sized 
for the signage as per signage manufacturer's recommendations.  Signs 
mounted to painted gypsum board surfaces shall be removable for painting 
maintenance.  Signs mounted to lay-in ceiling grids shall be mounted with 
clip connections to ceiling tees.

3.1.2   Protection and Cleaning

The work shall be protected against damage during construction.  Hardware 
and electrical equipment shall be adjusted for proper operation.  Glass, 
frames, and other sign surfaces shall be cleaned in accordance with the 
manufacturer's approved instructions.

    -- End of Section --
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SECTION 10800

TOILET ACCESSORIES
07/02

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 1036 (1991; R 1997) Flat Glass 

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only or as 
otherwise designated.  When used, a designation following the "G" 
designation identifies the office that will review the submittal for the 
Government.  The following shall be submitted in accordance with Section 
01330 SUBMITTAL PROCEDURES:

SD-03 Product Data

  Manufacturer's descriptive data and catalog cuts indicating 
materials of construction, fasteners proposed for use for each 
type of wall construction, mounting instructions, operation 
instructions, and cleaning instructions.

SD-04 Samples

Finishes
Accessory Items

  One sample of each accessory proposed for use.  Approved samples 
may be incorporated into the finished work, provided they are 
identified and their locations noted.

SD-07 Certificates

Accessory Items

  Submit for each type of accessory specified, attesting that the 
items meet the specified requirements.

1.3   DELIVERY, STORAGE, AND HANDLING

Toilet accessories shall be wrapped for shipment and storage, delivered to 
the jobsite in manufacturer's original packaging, and stored in a clean, 
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dry area protected from construction damage and vandalism.

1.4   WARRANTY

Manufacturer's standard performance guarantees or warranties that extend 
beyond a 1 year period shall be provided.

PART 2   PRODUCTS

2.1   MANUFACTURED UNITS

Toilet accessories shall be provided where indicated in accordance with 
paragraph SCHEDULE.  Each accessory item shall be complete with the 
necessary mounting plates and shall be of sturdy construction with 
corrosion resistant surface.

2.1.1   Anchors and Fasteners

Anchors and fasteners shall be capable of developing a restraining force 
commensurate with the strength of the accessory to be mounted and shall be 
suited for use with the supporting construction.  Exposed fasteners shall 
have oval heads and shall be finished to match the accessory.

2.1.2   Finishes

Except where noted otherwise, finishes on metal shall be provided as 
follows:

           Metal                              Finish
           _____                              ______

     Stainless steel                    No. 4 satin finish

     Carbon steel, copper alloy,        Chromium plated, bright
     and brass

2.2   ACCESSORY ITEMS

Accessory items shall conform to the requirements specified below.

2.2.1   Grab Bar (GB)

Grab bar shall be 18 gauge,  1-1/4 inches OD Type 304 stainless steel.  
Grab bar shall be form and length as indicated.  Concealed mounting flange 
shall have mounting holes concealed.  Grab bar shall have satin finish.  
Installed bars shall be capable of withstanding a  500 pound vertical load 
without coming loose from the fastenings and without obvious permanent 
deformation.  Space between wall and grab bar shall be  1-1/2 inch.

2.2.2   Mirrors, Glass (MG)

Glass for mirrors shall be Type I transparent flat type, Class 1-clear.  
Glazing Quality q1  1/4 inch thick conforming to ASTM C 1036.  Glass shall 
be coated on one surface with silver coating, copper protective coating, 
and mirror backing paint.  Silver coating shall be highly adhesive pure 
silver coating of a thickness which shall provide reflectivity of 83 
percent or more of incident light when viewed through  1/4 inch thick 
glass, and shall be free of pinholes or other defects.  Copper protective 
coating shall be pure bright reflective copper, homogeneous without sludge, 
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pinholes or other defects, and shall be of proper thickness to prevent 
"adhesion pull" by mirror backing paint.  Mirror backing paint shall 
consist of two coats of special scratch and abrasion-resistant paint and 
shall be baked in uniform thickness to provide a protection for silver and 
copper coatings which will permit normal cutting and edge fabrication.

2.2.3   Soap Dispenser (SD)

Soap dispenser shall be surface mounted, liquid type consisting of a 
vertical Type 304 stainless steel tank with holding capacity of  40 fluid 
ounces with a corrosion-resistant all-purpose valve that dispenses liquid 
soaps, lotions, detergents and antiseptic soaps. 

2.2.4   Towel Pin (TP)

Towel pin shall have concealed wall fastenings, and a pin integral with or 
permanently fastened to wall flange.  Maximum projection shall be  4 inches. 
 Design shall be consistent with design of other accessory items.  Finish 
shall be satin.

2.2.5   Toilet Tissue Dispenser (TTD)

Toilet tissue holder shall be Type II - surface mounted with two rolls of 
standard tissue mounted horizontally.  Cabinet shall be stainless steel, 
satin finish.

2.2.6   Diaper Changing Station (DCS)

Diaper changing station shall be surface mounted and shall be fabricated of 
high impact plastic with no sharp edges.  Unit fold down platform shall be 
concave to the child's shape, equipped with nylon and velcro safety straps 
and engineered to withstand a minimum static load of  250 lb.  Unit shall 
have an integral dispenser for sanitary liners.  Safety graphics shall be 
pictorial for universal use.  Color shall be as shown in Section 09915 
COLOR SCHEDULE.

PART 3   EXECUTION

3.1   INSTALLATION

Surfaces of fastening devices exposed after installation shall have the 
same finish as the attached accessory.  Exposed screw heads shall be oval. 
Install accessories at the location and height indicated.  Protect exposed 
surfaces of accessories with strippable plastic or by other means until the 
installation is accepted.  After acceptance of accessories, remove and 
dispose of strippable plastic protection.  Coordinate accessory 
manufacturer's mounting details with other trades as their work progresses. 
Brackets, plates, anchoring devices and similar items used for mounting 
accessories in showers shall be bedded in a silicone or polysulphide 
sealant as they are set to provide a watertight installation.  After 
installation, thoroughly clean exposed surfaces and restore damaged work to 
its original condition or replace with new work.

3.1.1   Recessed Accessories

Fasten accessories with wood screws to studs, blocking or rough frame in 
wood construction.  Fasten to metal studs or framing with sheet metal 
screws in metal construction.
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3.1.2   Surface Mounted Accessories

Mount on concealed backplates, unless specified otherwise.  Accessories 
without backplates shall have concealed fasteners.  Unless indicated or 
specified otherwise, install accessories with sheet metal screws or wood 
screws in lead-lined braided jute, teflon or neoprene sleeves, or lead 
expansion shields, or with toggle bolts or other approved fasteners as 
required by the construction.  Install backplates in the same manner, or 
provide with lugs or anchors set in mortar, as required by the 
construction.  Fasten accessories mounted on gypsum board and plaster walls 
without solid backing into the metal or wood studs or to solid wood 
blocking secured between wood studs, or to metal backplates secured to 
metal studs.

3.2   CLEANING

Material shall be cleaned in accordance with manufacturer's 
recommendations.  Alkaline or abrasive agents shall not be used.  
Precautions shall be taken to avoid scratching or marring of surfaces.

3.3   SCHEDULE

Schedule is shown on drawings.

    -- End of Section --
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